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' December 13, 1974

Ms. Hnrriet c; Minémi
Akahi Place

Lanai, Hawaii 96763
"Dear Ma. Minami:

Pursuant to Mr. Dennis nokama s memo dated

“'December 5, 1974 requesting for withdrawal of A74 376

Harriet Minami, etal petition, we have withdrawn this kg
petition to amend the Land Use District boundaries for
the island of Lanai. Therefore, the Land Use Commis-—
sion has cancelled the public hearing that was scheduled
to be held on December 27, 1974 in the Lanai High and
Elementary School Cafetorium. Lanai City, Lanai to
receive any testimony from any interested parties.

Should you have any further questions, please do
not hesitate to contact us. x

| Very'truly yours,

 TATSUO FUJIMOTO
 Executive Officer

Enclosure 3
cc:  Howard Nakamura
' Donald Rietow
James Funaki
Dennis Hokama

Sam Shin’

bee: . LUC :
All petltloners 1lsted 1n A74 376 flle



. December 13, 1974

 Mrs. Jane L. Gabriel .

- Lanai Community School Library
P. 0. Box A-149 2

- Lanai City, Lanai 96763 '

‘Dear Mrs., Gabr'i.elo iy

This is to inform you that Mr. Dennis Hokama,
representing the petitioners of A74-376, Harriet.
Minami, etal, has withdrawn their petition that is
before the Land Use Commission. Therefore, the
public hearing on this matter that was scheduled
.\ for December 27, 1974 at 3:00 p.m., at the Lanai
 High and Elementary School Cafetorium, Lanai City.
Lanai, has been cancelled :

‘We would appreciate your inserting this info:—

mation in the subject file for public use puxpaséggfﬁﬁ"é

Thank you for your continued cooperation.

Very truly yours,

_TATSUO FUJIMOTO
- Executive Officer

Enclosures =
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LEGAL NOTICE

NOTICE OF PUBLIC HEARING
TO CONSIDER PETITIONS FOR
CHANGE OF DISTRICT BOUNDARIES
WITHIN THE COUNTY OF MAUI BE-
FORE THE LAND USE COMMISSION
OF THE STATE OF HAWAII
NOTICE IS HEREBY GIVEN of the public
hearings to be held in the County of Maui by
the Land Use Commission of the State of Ha-
waii to consider petitions for change of dis-
trict boundaries as provided for in Section 205-
4, Hawaii Revised Statutes. ;
DATES, TIMES AND PLACES:
Island of Molokai
December 27, 1974 —9:30 a.m.
Kaunakakai $chool Cafetorium
Kaunakakai, Molokai
Island of Lanai )
December 27, 1974 — 3:00 p.m. .
Lanai High & Elementary School Cafetori-

um
Lanai City, Lanai Wi
Docket Number and Petitioner: A74-376—
Harriet Minami, etal
e R tatl 1o Bekts Bompecimsatal
e uested: To delete approximately
1,620 acres from the Urgan District.
To delete approximately 2,720 acres
from the Rural District. To-delete ap-
proximately 18,000 acres from the
Agricultural District. To add approxi-

mately 22,340 acres to the Conserva-
tion District. | j

Docket Number and Petitioner: A74-377 '
amuel M. Peters, etal
Tax Map Key: 2-5-1: 02 (portions)
Change Requested: To incorporate a_p&roxi-
mately 3,305 acres presently in the
Urban District into the Agricultural
District at Kaluakoi, Molokai. /

Maps showing the areas under consideration
for change of district boundaries and copies of
the Rules and Regulations governing the peti-
tions above are on file in the office of the
Maui Plannin%Department,_ ‘County of Maui;
and the Land Use Commission; and are open
to the public during office. hours, M v
through Friday. J 1

Maps relating to Docket A74-376 Harriet
Minami, etal are available for public inspec-
tion at the Lanai Community School Library,
Lanai City, Lanai.

Maps refating to Docket A74-377 Samuel M.
Peters, etal are available for public inﬁ;ection
at the Molokai Branch, Maui Publie Library,
. Kaunakakai, Molokai.

At the hearings, interested owners, lessees,

officials, agencles, and individuals may a

ar and be heard and shall further be al-

owed to file with the Land Use Commission a

written protest or other comments on recom-

mendations before or during the public
hearings, or up to fifteen (15) days following

their close. G g
~ All written protests or comments reg

the above petitions may be filed with the Lan

Use Commission, Kamamalu Bmldg, P.O.

Box 2359, Honolulu, Hawaii, 96804, before or

during the public hearings, or up to fifteen (15)

days following the public hearings.

D USE COMMISSION ,
EDDIE TANGEN, Chairman W
TATSUO FUJIMOTO, Executive Officer

(S.-B.: Dec. 6, 1974) R (SB-2178)
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WALTER B. QUISENBERRY, M.P.H., M.D.
DIRECTOR OF HEALTH

JOHN A. BURNS
GOVERNOR OF HAWAII

WILBUR S. LUMMIS JR., M.S., M.D.
DEPUTY DIRECTOR OF HEALTH

STATE OF HAWAII RALPH B. BERRY, M.P.H., M.D.

DEPUTY DIRECTOR OF HEALTH
DEPARTMENT OF HEALTH
P. O. BOX 3378 HENRI P. MINETTE, M.P.H., DR.P.H.
HONOLULU, HAWAII 96801 DEPUTY DIRECTOR OF HEALTH

November 8, 1974

MEMORANDUM

To: Tatsuo Fujimoto, Executive Officer
Land Use Commission

From: Director of Health

Subject: Proposed Boundary Amendments

/(A74-376 Lanai
A74-377 Molokai
A74-378 Kawainui Swamp

Pursuant to your request for comments dated October 25, 1974
we have referred the proposals for Lanai and Molokai to our District Health
Office on Maui for comments, which will be transmitted to you upon receipt.

We concur in your proposal to redistrict the described 230 acres

of land in the Kawainui Swamp area from Urban to Conservation designation
for the reasons set forth in your recommendations.

Walter B. Quisenberry, M.D.

cc: Maul District Health Office
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STATE OF HAWAII
LAND USE COMMISSION
P. 0. BOX 2359
HONOLULU, HAWAII 96804

September 3, 1974

Planning Commission
County of Maui

200 south High Street
wailuku, Maui 96793

Attentions Mr., Howard Nakamura
Planning Director

Subject: A74-376 - Harriet Minami, Et Al

Gentlemen:

Pursuant to Section 205-4, Hawaii Revised Statutes,
we are enclosing a copy of petition for amendment to the
land use district boundaries submitted by et
Mimami;et—al—

Act 32 provides that within 45 days after receipt
of the petition, the Commission cf the County wherein
the land is located shall forward its comments and
recommendations to the Land Use Commission. It also
provides that upon written request by the Planning
Commission, the Land Use Commission may grant an

extension of not more than 15 days for the receipt of
such comments and recommendations.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Encls.
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STATE OF HAWAIT
LAND USE COMMISSION
P. O. BOX 2359
HONOLULU, HAWAII 96804

September 3, 1974

Ms. Harriet C, Minami
Akahi Place

Lanai, Hawaii 96763

This will acknowledge the receipt of your check in
the amount of $50.00 and your application to amend the

land use district boundar ies at Lanad . Ha 4

In accordance with Section 205-4, Hawaii Revised
Statutes, this Commission must schedule a public hearing
on your petition no sooner than 60 days and no more than
120 days. After 45 but within 90 days following the
public hearing, the Land Use commission is obliged to
render a decision on your petition.

A hearing schedule will be determined at a later
date to consider the several pending petitions, includ-
ing yours, in the County of _ mauj . We will inform
you of the hearing date as soon as it is determined.

should any questions develop in the meantime, we
will contact you. If you should have any questions,

please feel free to contact us.

Very truly yours,

TATSUO FUJIMOTO
Executive Officer

Encl.
cc.Maui Planning Commission



WHhls sSpace 1or LUt usa

' Date Poti(gan and Fee recoivod
STATE OF HAWAII : by LUC
LALD USE COifISE TON ' -
4 N Date foxwarded to County for

. recommendation
P. O. Box 2359

Honolulu, Hawaii 96804 Date Petition, and County
recommendation received by
A1H- 510 LuC

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY
(X) (We) hereby request an amendment to the Land Use Commigssion

pistrict Boundary respecting the County of Maui ¢

Island of Lanai . Map number and/or name TMK 4-9(with exccptions

. see attachments)
to changa the district designation of the following described

property from its present classification in a(n)

district into a(n) district.

Pascription of nroperty:

See attached explanation.

ectitioner's in“erest in subject property:
=€ 108

The petitioners are landowners, lessees and residents of Lanail

petitionexr's recason(s) for requesting houndary chanqa:

See attached explanations.

(1) The petitioner will attach evidence in support of the
following statement:

The subject property is needed for a use other than that
e for which the district in which it is locatéd is claggifioed.

{2) The petitioner will attach evidence in support of cithex
" of the following statcments (cross out one): :

(a) The land is usablce and adaptable for the use it is .
proposcd to be clasgified. .

(b) Conditions and trendes of dcvelopment have 8o changed
since adoption of tha present classification, that the
proposcd classification is rcasonabl

Signatuxec(s)

Interest in subject:

Address:

Talephone: SrﬁiiivéfZLZLég Sty

O



P T ' R (AR 1 WNhis spade for LUC use T

. Date Pctit¥on and Fee recoived
STATLE OF HAWAIIL by LUC
LALD USE COiMMISE TON : :
. Yk Date forwarded to County for

’ : reccommendation
pP. 0. Box 2359

Honolulu, Hawaii 96804 Date Petition, and County
‘ recommendation received by
A - 3106 e

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY
() (We) hereby request an amendment to the Land Use Commission

pistrict Boundary respecting the County of Maui 0

Island of Lanai , map number and/or name TMK 4-9(with exceptions
see attachments)

to change the district designation of the following described

property from its present classification in a(n)

district into a(n) district,

Pescription of nroperty:

See attached explanation.

Peotitioner's in“erest in subject property:

The petitioners are landowners, lessees and residents of Lanai

pPetitionexr's reason(s) for requesting boundary chanqga:

See attached explanations.

(1) The petitioner will attach evidence in support of the
following statement:

The subject property is necdcd for a use other than that
». for which the district in which it is located is clasgified.

\2) The petitioner will attach evidence in support of cither
" of thc following statcments (cross out one):

(a) The land is usable and adaptable for the use it is .,
proposed to be clasgified. .

(b) Conditions and trends of development have so changed
since adoption of the present classification, that the

proposed classification is reasonable4
: (%)( 7
hrs

ngnaLuro

r*
y 2 in
.M o

Interest in subject1—7/£>%44 Gratedas Lééi?%%{

) ’
Address: 2 =1 /fé/ijé
Talephone: v¢§2¥§;<é§jg?§§‘

U ——— - . SO



This space for LUC usa s |
" Date Pctition and Fee recoivod
STATE OFIF HAWAILI by LUC
LALD USE COitMISE TON f ,
E R pDate forwarded to County for
y ; reconmandation
P. O. Box 2359
Honolulu, Hawaii 96804 Date Petition, and County
recommendation rececived by
LuUC
&71), qﬂ‘)

PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT BOUNDARY
() (We) hereby request an amendment to the Land Use Commission

pistrict Boundary respecting the County of Maui 0

Island of Lanai , map numnber and/or name TMK 4-9(with cxceptions

_ see attachments)
to change the district designation of the following described

property from its present classification in a(n)

district into a(n) district.

—
3R

i\
Rescription of property: 15
U

See attached explanation.

Petitioner's interest in_subject property:

LAINL

The petitioners are landowners, lessees and residents of Lanail

pPetitioner's recason(s) for requesting houndary chanqa:

See attached explanations.

(1) The petitioner will attach evidence in support of the
following statement:

The subject property is needecd for a use other than that
-, for which the district in which it is locatéd is classified.

{2) The petitioner will attach evidence in support of cithex
' of the following statcments (cross out one) :

(a) The land is usable and adaptable for the use it is .
proposed to be clasgified. .

(b) Conditions and trends of development have so changed
since adoption of the present classification, that the
proposed classification is reasonable.

Signature(s) oy o anelid. (AZLED
8 (—f‘ ( /i '\
PREHE, Interest in subject: B BRY. 9.3 i
P Sy
Address: 53w S Ul SH
e

Wiy Talephone: SpS- 32D/



STATE OF HAWAIIL
LANID USE COiYMISE TON
. \
)
P. 0. Box 2359
Honolulu, Hawaii 96804

TH1s Space 1or Lue usae

Date PctiQ‘m and Fee recaived
by LUC

Date forwarded to County for
rceccommendation

Date Petition, and County
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PETITION FOR AMENDMENT TO THE LAND USE COMNISSION DISTRICT BOUNDARY
() (We) hereby request an amendment to the Land Use Commission

Maui ¢

pistrict Boundary respecting the County of

, map numwber and/or name TMK 4-9(with cxgeptions

, see attachments)
to change the district designation of the following described

Island of Lanai

property from its present classification in a(n)

district into a(n) district.

Pescription of nroperty:

See attached explanation.

Petitioner's intexest in_subject property:

The petitioners are landowners, lessees and residents of Lanail

petitioner's recason(s) for requesting boundary chanqga:

See attached explanations.

(1) The petitioner will attach evidence in support of the
following statement:

The subject property is necded for a use other than that
*. for which the district in which it is locateéd is clagsified.

\2) The petitioner will attach evidenc¢e in support of cither
' of the following statcments (cross out one):

(a) The land is usable and adaptable for the use i€ &9 .
proposed to be clasgified.

(b) Conditions and trends of development have so changed k.
since adoption of the present classification, that the
proposed classification is reasonable.

Signaturo(n)//{%i¢”“” #

Interest in subject: &YZ;”é[ (22 e ) U

éikéy (fzgvvéAf aq€.
515ﬂ/é70/

Address:

Talephonas
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

24 (/, il P

Signatué 7~

Interest in subject: ,4/(44//, /2477,4/27//‘
. : i
Address: /%/% L/i-&(:(/
Telephone: ‘-’[(4’1 tf/'/Z/
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other asreas specified in attachment).

Signature: %f//?f(té‘/ [ /)/7/%07/
,&»f/‘/g// &4/&"74,9/(/4

Interest in subject:

- Address: /dfz/c/t ~ 2/ 5 p
Telephone: S <~ — 2323
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

- "7D: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: “‘,7 Q/fc_w) J{/ é; VD

#Elkybdi Stoe 3 )

Interest in subject:
Address: 3§ 7#1/4/:0/@44@

Telephone: A, W T By W
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: _Z%W /QQQU

Interest in subject: r/.e,&é,e,a/
Address: 2/ \,//Z/M‘u Gbi

Telephone: I ¢ 5 - 746/
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: !“§, E}M\)&,\\, 5&&,—
A

T

Interest in subject: N0.% Ourg/
Address: \L50 sy Ouvl

Telephone: Slc .24 § 5/

—



PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY : \

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment). \

;/WZ /}D >
Interest in subject: LOw\L‘l C)\LJ\«LE.("}‘Ia

Address: | A4 U F\"O&g“‘(\ A\)%,.. \
Telephone: %(95 " 9‘7%9’

Signature
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: H’ “’/1'/7‘/Z JM% (’0@_“?

Interest in subject: 4%/@/( W
Address: 2212 Mlm‘ﬁf[ W

Telephone: $&5 3313




PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: wﬂ
c-q—')rﬂ—»-/é‘

4%/ A"
7
Interest in subject: 274: Z - QLN
Address: (0.3 _/_ZZZ’ >, gﬁ - EA/ZSOC =2

Telephone: 6véé -~ Chde 2




PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: m W

Interest in subject:}M_%vmﬂL

Address: 0 C
Te lepho?x(é:g ‘5\&0\ 3

i YA,
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PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT it
BOUNDARY : ‘

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment). N

" i : i ;
Signature: Cy]mq_cﬂma 771, f{a/{gjgmum

Interest in subject: Af_/,(/-/gfeaﬁr/
Address: Y{/f//ﬁa’?/? Zﬂ/{,gz/m B> 7

Telephone: Lé/c/j‘
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Decemwber 13, 1974

ﬁs. Harriet C. Minami
Akahi Place # : : . ; &
Lanai, Hawaii 96763 e

‘Dear Ms. Minamis g
*

.~ Pursuant to Mr, Dennis Hokama's memo dated
December 5, 1974 requesting for withdrawal of A74-376
Harriet Minami, etal petition, we have withdrawn this
petition to amend the Land use District boundaries for
the island of Lanai. Therefore, the Land Use Commisz-
sion has cancelled the public hearing that was scheduled
to be held on December 27, 1974 in the Lanai Hich and
Elementary School Cafetorium, Lanai City, Lanai to
receive any testimony from any interested parties,

Y

Should you have any further Questions, please do
not hesitate to contact us,

&

Very truly yours,

s 7 : @
; TATSUO FUJIMOTO
. Executive Officer

Enclosure :

cc: Howard Nakamura s
Donald Rietow
James Funaki
Dennis Hokama
Sam Shin >

bcc: LUC - , //

All petitioners listed in A74-376 file

’
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< ETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

o R0

L\jLﬁ>5,g‘Qh
Address: C“,csq‘ V‘A\A‘UA« {/‘\LQ_

Telephone: YC*\ - @ O7C

Signature:

Interest in subject:

E%{:;:iﬁi&"m'h

Car.a
SQlate o

LAND USE COMMISSION .



PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

Signature: Zj/é/«(/' T 3 Y
MNacedovn & %
7%”7/4,

Interest in subject: g oece
Address: &5 2 K e

Telephone: £ 7252372




PETITION FOR AMENDMENT TO THE LAND USE COMMISSION DISTRICT
BOUNDARY :

re: County of Maui, Island of Lanai, TMK 4-9 (excluding Lanai
City and other areas specified in attachment).

/

v 5 A
Signature: éZ?%%ZJXZuj,/‘éaaz4bf{£?£/
V/

Interest in subject: ggﬁﬁtéﬂ Fe e85 4

o v ey >,
Address: L2 St /LL

e ——

Telephone:
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Dean Del Rosario
P.0. Box 1023
Lanail City, HI
96763

\
Y=l =1 Y

Land Use Commission Egjy;y:n .
1010 Richards Street EQ

lHonolulu, Hawaii

96813

LAND USE ¢
Members of the Land Use Commission,

Your acceptance of our petition to redistrict lands on the
island of Lanai is greatly appreciated. We feel that we have progz .
\\ vided valid and sufficient evidence to support our request. =
\§ The redistricting petition is for amending the land use boun-
N @ daries on portions of Tax Map Key 4-9, section map, island of e
J\Q WO request the Commission to:

K,

NN delete approximately 1,620 acres from the Urban district, and
\ @ delete approximately 2,720 acres from the Rural district, and
& delete approximately 18,000 acres from the agriculture district,

¢:m»]

¢ 4) add approximately 22,340 acres to the Conservation district.
In essence, petitioners ask for a reversal of the decision granted
to the Lanal Company as related in file A72-349 and as decided by
the Commission on May 5, 1973.

{,Z_/

Dennis Hokama, a former resident of Lanai, now living on Oahu,
has agreed to submit our petition for us. The time and expense
involved in sending a member of our group to personally submit the
petition would be a great hardship on our part.

Please forward all correspondences to Dean Del Rosario whose
address is written above and to Dennis Hokama whose address {is
2029 Leiloke Drive, Honolulu, Hawaii 96822,

Yours Sincerely,

LANAT PETITIONERS
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LANAT REDISTRICTING PETITION .

Petitioners request the State Land Use Commisslon for a

district boundary amendment as provided for in sectlon four,
Chapter 205, Hawaii Revised Statutes, and in Rule 1.21, Sub=-Part C,
Part One, Rules of Practice and Procedure, State Land Use Commi-
anlon, Section 205-4 states that "...any property owner or ;
leoanee may petition the land use commission for a change in the
boundary of any district." (emphasis added). Rule 1,21(a) jg:
atates that "...any owner and lessee and any interested person... ;
hry betition the Commission for the amendment of establiched

e e Gy
distriet boundaries..." (emphasis added),

Potitioners meet the conditlons of section 205-4 and Rule
"1 for petitloning the Land Use Commission to amend certain
1istriet boundaries on the island of Lanail,. Petitioners are:
property owners, satisfying section 205-4 and Rule 1.,21(a):
logsees, satisfylng section 205-4 and Rule 1,21(a); and an
Interested person, satisfying Rule 1.21(a), Furthermore, petloners
have an extraordinary interest and concern in this boundary
nmendment petition above and beyond that required by section
205-4 and Rule 1.21(a), Petitioners are property owners and
lenneens who reside near the property sought to be changed and
will be affected and benefited by the proposed use of the
property, Furthqﬁore, petitioners note the recent Hawaii Loa
ridre enpse declded by Judge Norlto Kawakami in whieh "The
Court 1a of the view that,,.any property owner or lessee who
renldes near the property sought to be changed and who could
be affected by the use of the property has a right under the

ntatute to petition for change of desipgnation.,”

Lastly, petitioners note that the Lanai Company was granted
1{te request for redistricting as an interested person provided
for in Rule 1,21, Lanai Company did not own or lease the subject
property mmd nor'do we know that Lanal Company owns or leases

any land,

Petitioners feel fully entitled to petition the Commiwvsion
for an amendment to the land use district boundaries on Lanail inland,



PETITION FOR AMENDMENT OF CERTAIN DISTRICT BOUNDARIES ON
: LANAI ISLAND Gro

’ ’
e B

The purpose of this petition 1s to request changes in

distriot boundaries on land owned by Castle and Cooke, 1sland
_of Lanal, Tax Map Key -9 . This land 1s currently distriocted
as urban, rural, and agriculture. We, the petitioners, here-
with request the Land Use Commission to district this land
agriculture and conservation. In essence, we request a roll=-
back on the districting granted to Lanal Company in May 1973
(rf1le number ) o

We the petitioners, who are landowners, lessees, and
interested persons of Lanal, have distinet property, economio
personal and environmental interests and concerns in the sub-
jJect property and the proposed redistricting. Qur interests
'Aand econcerns are affected by the subject property and the pro=-
posed redistricting will affect those interests and aoncerns,
These interests and concerns are manifold and extensive,

Most of us were born and ralsed on Lanal or have spent
the greater part of our 1ives on Lanal. We have been privileged
to 1ive a rural lifestyle that only Lanal could provide. Through
the proposed redistricting, we will secure and protect that
l1ifestyle for ourselves, our children and their children.

| The subject property 1s for a resort-residentinl develop=-
ment, It is our bellef, and past experiences have shown, that
the prices of land will be driven up because of that kind of
development, thus raising the price of land and homes that we
desire to buy, and in the process raising property taxes and
rental fees. Our property interest will be adversely affected
because of the Lanal Company development on the subject property.

. Additionally, the proposed redistricting will benefit our pro-
perty interests by preventing the rising prices and property
taxes, thus enablling us to continue the rural lifestyle living
so characteristic of Lanal and so valuable to us.

Our interests and concerns extend to Hulopoe beach, the
most accessible, the safest for camping and water sports, and
the most beautiful beach on Lanai. This beach is a family beach.
It is the only beach safe enough for our children to swim in
and it 1s our only surfing spot on the {sland. Hulopoe beach
1s the weekend recreation aren for all Lanal people. Many looal
people enjoy thls beach every day., Redistricting this benoch
and surrounding area to conservation will preserve and proteoct
this important facet of our 1ives. Resort and second-home
development in this area will only destroy this condition and
make our most popular beach a commodity for tourists and land™7
speculators to explolit. i

Another example 1s the beach between Naha and Keomoku.

This stretch of beach 1s the most popular for fishing and

camping because of 1ts relative accessibility, excellent Con™
fishing, the safeness of the area, and very importantly, the
quiet and peacefulness of the area. Resorts and residential
developments will destroy the fishing and camping oppurtunities
this area provides to local residents.

'
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We now outline arguments satisfying requirements of seotion
four, chapter 205, Hawaill Hevised Statutes and Rules . o
State Land Use Commission. Within the coming week and within
coming days we will submit mor arguments and evidence supporting
this petition, Petitloners ask the Land Use Commission to ocon=
sider this petition with the supporting evidence and argumentse
We argue, in compliance with Rule 2-31, State Land Use Distrioct
Regulations, that:

A) The subject property 1is needed for a use other than that
for which the distrioct in which it is located, .

B) The land is usable and adaptable for the prOposéd use,

C) Conditions and trends of development have s0 changed sinoce
adoption of the present classification, that the proposed re-
distrioting is reasonable,

A) This land must be redistricted to secure and protect our
welfare and lifestyles, and to insure needed and orderly de~
velopment of our cholces for Lanai i1sland. This land 1is needed.
to prevent the devastation of our welfare and lifestyle, to
insure needed and orderly development?or the people of Lanail,

and to protect our open spaces and recreational uses of the lande

Presentlly Lanal is a plantation community of approxlmntokx‘
2,200 people with an average annual family income of about jFin
- $8,000, We may not be financially wealthy, but we are immensely
riech in a rural lifestyle and an unspoiled environmentes

Tourism and second-home developments will only Jeopardr=e——f
our way of life by tremendously lncreasing land values and ¥~
sonsequently oreating higher property taxes and housing costs
thus placing a heavier burden on already low inocome families,.

The resort industry and the people it brings will compete
with local residents for recreational oppurtunities such as
> hunting, fishing, campling, hiking, and swimming and pleniocking=-
recreational activities local people have always enjoyed and
which are inteagral parts of our lifestyle. The influx of
visitors and outside residents will lessen the quality of these
recreational oppurtunities, thus lowering the quality and ochar=-
acter of the loocal peoples' way of life.

Past experiences with the impact of large masses of out-
slders assoclated with the resort industry and second-home
devalopments show that local families of rural communities
are put under tremendous soclal strailns, Inoreasing dlvoroe
rates, separntions,deaertlons, runaway children and an ine-
oreased crime rate occure Thts cah be seen in Kallua-Kona,
Lahaina and Kaanapali., Can the prospects for Lanai be much
different if the Lanail Company development scheme 1s left to
be implemented? Local families will be further burdened with
the sooilal 1lls attributed to urban growthe .

Further, past experience has shown that the best jobs in
the tourist industry go to outsiders, not local peoples
Generally, the jobs local people do pet are the most menial,
low paying, require the least amount of tralning, and are non=
personal because the local people may lack communication skills
required by the industry.

The resort and second-home development will inflate the
91ready high cost of 1living. Second homes bring little to the




looal economy, Tourists will be agreeable to higher prices
bacause of their short term demand and owners of seoond homes
will have higher incomes to support the higher costs while looal
people will remain relatively constant in thelr purchasing powers

In mddition, urban growth wlll harm and destroy the natural
beauty, the open spaoes, the quiet and gentle oharm of our rural
sommunitye. No price can bae put on thase preclous resources that
sman never be replaced once taken awaye

B) Clearly the land 1s usable and adaptable for the proposed

uses we are advocatings The uses we propose are merely the' present
uses of the land. During recent times thils land has been used

for recreation and left as open space.

¢) Conditions and trends of development have so changed since
the ndoption of the existing classification that the proposed
oconservation and agriculture classifloation 1s reasonable. To=-
days rising population, energy problem, high interest rates,
runaway inflation, both national and international shortages of
food and mineral resources, and the inocreasing importance of the
State's diversified agriculture program, make the proposed re=
districting reasonable and rational.

Proper planning requires the consideration of these
situations for they constitute constralnts on planning where
we are to go regarding the construction of a viable future
for Lanal and its people., The argument to be presented here
will maintain that the Lanal Company's plan and the devel opment
of a viable agricultural base (alternative to pineaple) are
mutually excluslive.

The argument for agriculture 1is basic. There 1s an ever
inoreasing demand for food worldwide. This demand has approaoched
orisis proportions 1n the light of the fact that millions are
dying of malnutrition every jyoar, the droughts in the graln=-
producing Amerloan Mid-west and Sub- Saharan Africa, the ever-
increasing cost of food. It is common knowledge that our
energy importation 18 belng pald for in food exportation. Our
energy needs are inoreasing at an exponentlal rate requiring
greater dependence on fuel importation, while food produoction
has nearly peaked, if it hasn't alreadye What then 18 the
answer to this predicament? Rather than addressing itself to
participating in the alleviation of thls problem the plan
will intensify the problem, Not only will the development re=
quire massive comnitment of energy and resources 1in the con=
structing and the mailntenance of the resort and second-home
commuter transportation needs but there will be no additional
increase in food production.

Lip-service can be given to the increase in agricultural
lands and the maintenance of lands currently .under pineapple
cultivation. Agriculture is also energy intensive in 1its
transportation, mechanization and fertilizer needs., Agriculture
{s the manifestation of a particular potential of land. It be-
eomes an academic exerclise to labe! land agriculture if the
resources are not available to utilize 1its agricultural potential,

Lanai's water supply should be looked at in this context,

Of all the constraints to development water is probably the
most obvious, According to the lLanail Company Plan water appears
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to be a oritical resource. Pineapple presently requires one-
half to one billion gallons a year. The development will require
an additional one billion gallons a year., The total require-
ment for pineapple and the developments call for a water supply
of 1%-2 billion gallons a year, Their studies as submitted to
the Land Use Commission show a total potential of only 1.3
billion gallons a year, a significant deflcit of 200-700 million
gallons per year. This tends to put a careful balance between
pineapple and the developments in thelr competition for water,
If pineapple phases out, and since pineapple requires a rela-
tively small water supply in comparison to other crops, won't
the water commitment to the other developments rule out the
possibility of finding an agricultural alternatlve for the
15,000 acres of cultivable pineapple lands?

Furthermore, return of this land to its past distrioting,
agriculture and conservation, will not adversely affect the

surrounding area,
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LANAI REDISTRICTING PETITION

The preservation and conservation of recreational and open
space areas on Lanal are essential to the welfare, health, and
quality of 1ife that Lanail people enjoy. These natural resources,
of preat benefit to the people of Lanail, are threatened by hotels,
recond homes, and a rapidly increasing population, :

With the hoteis and scecond homes planned by the Lanail Company
will come tourists and new residents - more people to use and
oxper!ence the natural resources of Lanal such as Hulopoe beach
and Naha, These people will overcrowd Lanail, Over twelve
thounand new residents will be added to lLanai‘'s present population
of nbout two thousand-five hundred, Already, Lanal renidents
oxporience dlscomfort from the numbers of people at Hulopoe bench,

Several State plans have recognized the problem of too many
viaitors and new residents, The Udall Open Space Plan says "Hawaiil
nhould be first and foremost a homeland for i1ts permanent resldents)
their environmental needs must be paramount in all decisions about
the future., Conversely, the needs of the tourism industry in
liawail muet be adapted to -- and not detract from -- the indigenous’
amenities of Hawaii." (from page nine). The needs of Lanal people
must come before the proposed hotels fopr Lanai, A primary
onvironmental need is the protection of Manele and especinlly
Hulopoe beach,. The resort planned for Manele will bring new people
crowding Hulopoe beach and all of Manele., Additionally, the Open
Spnee Study says that "Since spaciousness, cleanliness, and
natural beauty are among Hawaii's prime assets, the government
nhould give highest priority to enhancing these amenitien," (from
pasre ten), Manele and other similar places need protection from
nan onglausht of tourists and second home residents, Furthermoro,
the Hawaiil Tourism Impact PYan has found need to protect shoreline

nreann (page 151),

The State Comprehensive Outdoor Recreation Plan (SCORP)
recommends ",,.mechanisms which will protect recreation arens
from onroaohmonf by incompatible uses which 1imit access or
diminish uger enjoyment," (page 133). And the SCORP recognizesn
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that State and County goals and objectives indicate a need for
»,..congervation of the State's natural historiec, and scenic
resources.” (page xii1). Yet, Lanai's prime beach, swimming, and
camping resource - Manele - is plahtned for development for the
benefit of touriem at the expense of local people, Lanal hasg

a great need for conserving its natural, recreational, sceniec,

and historie resources,

The preposed redistricting will protect the recreational
oppurtunites and open space Lanal people enjoy., These State plans
help express and reinforce the need for spacious and clean
recreation and open space areas,




LANAI REDISTRICTING PETITION

The present districting of Lanal offers a large land specu=-
1ation development of dubious benefit to the people of Lanal,
The present Lanai plan calls for thousands of acres to be sold
as country homes, ranchettes, and second homes, Petitioners
feel that the rising land prices, increasing housing costs, and
noecinl-envirenmental impact due to the land speculation will harm
the quality of life Lanal people now enjoy.

The 8tate Tourism Impact Plan recognizes that the large numbers
of lote in a development indicate a second home and retirement
home market primarily directed to non-residents (from pape 31),

Adltionnlly, the Plan noen

One important characteristic of the residential development
planned is that many developers will be selling lots:
rather than housing units, This will especially be true

of the detached second home residential uses projected

on large acreages in many of the projects., Such sale

of imprecved land on a large scale is indicative of the

role that speculation will play in the development of

many projects, (from page 32) B

Furthermore, the Plan implies that resort projects like the
Imnal Company's plan a for ati f a 234
mpany plan are gspecul on (from page 32) The s
marnitude of the development offers an excellent speculation
atetting, Lastly, Chinn Ho has said (in an interview with "Hawaii
nusineas" magazine, April, 1974), when talking about neighbor
122 9nd Inventment oppurtunitiea)

Tt would take a situation where we could get enough land
around the actual resort site to take advantage of the
appreciation realized by surrounding land when someone
puts in a hotel and othar facilities,

The petitioner elearly sees the Lanal plan to be a land speculation
neheme not for the benefit of Lanal people., The vast acreages

for low density residences to be sold as undeveloped lots plainly
nhow the speculative nature of the development, Petitioners wmee

no reanon for the land to be speculated upon, The propoced redia-
trietins will remove those immence acreages from that snpeculantton-
dvelopment not neoded by Lanal people,

Soveral State plans recognize that speculation ratses the price
of 1and and housing thus intensifying the State's houslng problems,
The Open Space Study notes thatq '
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The speculative nature of these land sale developments
will ereate sarious problems for the future housing
market on the Neighbor Islands., The sale and resale of
1and on a speculative basis will cause the price of land
to encalate rapidly, Thus, when homes nvre actually con=-
astruected 1n reoponee to the needs of the local populace,.
the inflated price of the 1and will have the effect of
rashing up the total cost of housing., (from page 39)

And, The State Touriasm Tmpact Plan sees that larpe land nnlen
nre Intended for the mecond home and retirment home mnrketn,
primarily for people rich énough to build a home (pnké 50
Tt seoems clear that the cost of housing will increase on Lanal
(no woll an the cost of 2and) and thus Lanai people will auffer
from the increased prices, The proposed redistricting will stop
the speculation-development and would provide the oppurtunity
for hetter planning of Lanal island,




“ Water has always been scarce on the Island of Lans. In H. T.

Stearn's classic 1940 survey of the island's water resources, the
dryness of the island is stressed throughout. He notes that the

3000 plus natives , " prior to 1778 according to Emory , depended
chiefly on dew collected on oiled tapas or whipped from heavy
shrubbery. Water that accumulated in natural depressions was
husbanded carefully."

Rainfall, like on most of the subtropical islands of the
Hawaiian chain, is very uneven and is sparser than on most other
{nlands, because Lanai lies on the orographic rain shadow of West
Maul & East Molokai. Annual rainfall ranges from a dry (7 inches)
17 cm on the coast to a moderate (38 inches) 96 cm. at the summit
of Lanaihale. From the standpoint of water management, the
paucity of water is complicated by the fact that, as Thomas Gray
first put it, it never rains, but it pours. As Stearns ppints out,
"Heavy downpours during a single kona storm commonly account for a
considerable part of the annual rainfall, and in some of the arid
mections, a single rain may contribute as much as 80 percent of the

annual total." (emphasis mine) Needless to say, this aggravates the

already difficult problem of water supply. In addition, rainfall

exhibits severe seasonal and annual fluctuations. Annual rainfall
at Keomuku varied between (1.7 & 33. inches) 4.4 * 83 cm over a 17
year period.

Shallow dug wells exist along the coast topping the shallow
brackish basal lens of low level ground water. The geomorphology

of the island requires that they be placed so close to the ocean
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that the chloride content of the water is too high for human
consumption because of tidal mixing effects in the basal lens.
Estimates of the chloride count range from 600 to 2100 ppm.
(The State Health Dept. places an oxygen limit of 250 ppm of
chloride for drinking water, though several local families have
grown up with well water rated above this.)

Basal ground water resources are neither plentiful ﬁor
of particularly good quality on Lanai. The water table is
shallow and according to Stearn's resistivity survey, it only
rises 2.04 meters\in 7.2 kilometers (6.7 feet in 4.5 miles.)

High level acquifer ground water accounts for the bast
bulk of Lanai's currently developed potable resources. A series
of collection tunnels, top shafts, and collections at natural
seeps provide Lanai City and Dole Company with an adequate, if

not a plentiful, supply of quality water. Currently developed
A
water for the entire island was estimated by R. A. Moore e

Associates recently to be 850 million gallons/year (3.22 millioa;;t:;}
kiloliters.) They also cite a figure of 1324 MG/year (5.02 M.
kiloliters) as the '"total potential on a sustained basis.'" The

“51z0 of this figure and the ambiguity of the phrase ''sustained

annual yield" suggests that Moore & Associates are referring to

the sum total volume of potentially recoverable water on a

sustaining yield basis for the period of one calendar year. By

this accounting, the winter downpours balance the summer droughts
with the net result of a deceptively large figure for available

sustained yield water. For planning purposes a figure of 365 x

the year's minimum daily sustained yield flow should be used.
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Towill Corporétion, Mdofe's ehgineerihg consultants wérevcoh-'
tacted in order to clarify this situation. In the twenty-four
hours available they failed to provide such clarification, and
we are forced to assume, in the light of Stearn's data, that the
potential sustained yield water figure of 1324 MG/year is
deceptively large. Furthermore to quote annual figures on a
"sustained basis'" 1is a little absurd, given the extreme sea-
sonal fluctuations of Lanai's rainfall. Gallons per week on a
sustained basis throughout the seasonal cycle should be recorded
and the lowest week's sustained yield (probably in July) should
be the basis for planning.

The Molokal Water Resources Feasibility Study by Parsons
Brinekerhoff estimates water usage for hotel purposes at 600
gallons per room per day. For example, a 1000 unit hotel would
require approximately 220 MG/yaar. This is nearly 50% of the
undeveloped water on the island.

Attempts to coat this deveiopment pill with diversified
agriculture are absurd. Pineapple is one of the few crops that
requires no irrigation in the dry Lanai fields. There simply

isn't the water for both diversified agriculture and development.
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EXHIBIT A

Magazine articles in reference to
food shortage and energy problem.
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< inted by permission
Vol. 182, pp 443-449
Copyright

from Science
(November, 1973)
(¢) 1973 by the American

Association for the Advancement of Science

Food Production and the

Energy Crisis

David Pimentel, L. E. Hurd, A. C. Bellotti,
M. J. Forster, I. N. Oka, O. D. Sholes, R. J. Whitman

By 1975 the world population is ex-
pected to reach 4 billion humans (/).
As it continues to grow, there is in-
creasing concern about ways to prevent
wholesale starvation (2). Concurrently,
an cnergy crisis (due to shortages and
high prices) is expected as finite re-
sorves of fossil fuels are rapidly de-
pleted (3, 4). The energy crisis is ex-
pected to have a significant impact on
food production technology in the
United States and the “green revolu-
tion,” because both systems of crop
production depend upon large energy
inputs. ’

Both the U.S. type of agriculture
and the “green revolution” type of agri-
culture have been eminently successful
in Increasing crop yields through im-
proved technology. The ratio of per-
sony not on farms to each furm worker
in the United States increased from 10
in 1930 to 48 persons in 1971 (5, 6).
This has lead to great social change as

2 NOVEMBER 1973

numbers of unemployed, untrained
farm laborers migrated to our cities
(7). In addition, the costs to the natural
environment have been great, as is re-
flected in depleted soils, pollution, dis-
ruption of natural plant and animal
populations, and natural resource short-
ages. One nonrcnewable resource fast
being depleted is fossil fuel—the most
important element in the impressive
yields and quality of agriculture in
the United States. Energy is used in
mechanized agricultural production for
machinery, transport, irrigation, fertliz-
ers, pesticides, and other management
tools. Fossil fuel inputs have, in fact, be-
come so integral and indispensable to
modern agriculture that the anticipated
energy crisis will have a significant im-
pact upon food production in all parts
of the world which have adopted or
are adopting the Western system.

As agriculturalists, we fecl that a
carcful analysis is needed to measure

CVV’::

" energy Inputs in U.S. and green revo:

lution style crop production technlques.
Our approach is to select a single crop,
corn (maize), which typifies the en-
ergy inputs for crops in general, and
to make a detailed analysis of its pro-
duction energy inputs. With the data
on input and output for corn as a
model, an examination is then made
of encrgy necds for a world food sup-
ply that depends on modern energy In-
tensive agriculture. Using corn as an
example, we consider alternatives in
crop production technology which might
reduce energy inputs in food produc
tion. Other than recognizing the high
costs of U.S. encrgy intensive agricul-
ture, we make no etfort to examine any
of the projected economig, sociological,
or political “trade-olls” in the United
States or other countries when the en-
ergy crisis upsets the world community

8).

Eno‘m Resources

As fossil fuel resources decline, the
costs of obtaining fuels both from
domestic and foreign sources will rap-
idly increase. If current use palterns
continue, fuel costs are expected to
double or triple in a decade (4) and to
increase nearly fivefold by the turn
of the ceatury (9, 10). When encrpy
resources become expensive, significant
changes in agriculture will take place.

D. Pimentel and 1. 1 Hurd wie members ol
the faculty of the New Yk State Cuollege of
Agriculture and Life Sclene, and A O Bellond,
M. J. Forster, 1. N, Oka, O. D, Sholes, and R ).
Whitman are graduate students, Cornell Univess
alty, Ithaca, New York 14830.
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:'High energy use correlates clogeli

with high gross national product (GN
(11). In 1970, the United States con®
sumed a total of 1.6 X 10'® kilocalorics,
or more than one-third of the total
world energy consumption (3) and 35
percent of the world's petroleum (/2)—
for only one-seventeenth of the world
pe~—_ on. This country’s energy use
has doubled during the past 20 years,
In some types of agricultural produc-
tion, the rate of encrgy use has in-
creased more than threefold during
the same period.

Hammond (3) reported that about
96 percent of the United States’ en-
ergy “comes from fossil fuels: petro-
lcum, 43 percent, mostly for trans-
portation; natural gas, 33 percent; and
coal, 20 percent. Hydroelectric energy

accounts for about 3 percent of present
production, and nuclear energy for
about 1 percent.” Peak petroleum con-
sumption is expected to occur by the
end of the century (13). Hammond
(3) estimated that, if the United States
were to use petroleum exclusively to
provide all of its energy nceds at
present  rates of consumption, the
known, recoverable U.S. reserves would
be depleted in only § years,

As was mentioned, crop production
depends heavily on energy inputs just
to produce the raw product. In addi-
tion, large amounts of encrgy are con-
sumed as the raw products are trans-
ported to centers to be processed,
frozen, canned, dchydrated, ground,
baked, and so forth. Farmers process
little of their own food, being de-

Table 1. Average energy inputs in corn production during different years (all figures per acre).

Inputa 1945 1950 1954 1959 1964 1970
Labor® 2) 18 17 14 11 9
Machinery (kcal X 100)¢ 180 250 300 350 420 420
Gasoline (gallons) $ 15 17 19 20 21 2
Nitrogen (pounds) § 7 15 27 41 58 112
Phosphorus (pounds)$§ 7 10 12 16 18 3
Potassium (pounds) § s 10 18 30 29 60
Needn for planting (bushels)|| 0.17 0.20 0.23 0.30 0.33 0.33
Trrlwation (keal X 100)9 19 23 27 k]| M 4
Inaed ticidea (pourds) # 0 0.10 0.30 0.70 1.00 1.00
Merbloldes (pounds)*® 0 0.0 0.10 0.25 0.38 1.00
Diying (keal X 10°) t¢ 10 3 60 100 120 120
Vlectricity (keal X 10°)$$ n 54 100 140 203 310
Transportation (kcal X 10°) §4 20 30 45 60 70 70
Corn yields (bushel) || || 34 a8 41 54 68 81
® Mecan hours of labor per crop acre in United States 6, 29). t An estimate of the energy

inputs for the construction and repair of tractors,

trucks, and other farm machinery was obtained

from the Jdata of Berry and Fels (63), who calculated that about 31,968,000 kcal of energy was

necessary 1o constiuct an average automobile weighing about 3400 pounds.

In our calculations we

asaumed that 244,333,000 keal (an equivalent of 13 tons of machinery) were used for the production

of all machinery (actors, trucks,

production or about 15,000,000 kcal.
of farm madhinery per corn acre per ycar for

and miscellancous) to
was assumed to function for 10 years. Repalrs were amsumed to be
Hence, a conservative estimate
1970 was 420,000 kcal,

farm 62 acres of corn. This machinery
6 percent of total machinery
for the production and repalis
A high for the number

of tractors and other farm machinery on farms was reached in 1964 and continues (64, 63). The

number of tactors and other types of machinery in
1 DeCiraf! and Washbon (66) repotted that corn production required about 15 gallons

1945 were about half what they are now.
of fuel per

acre for tiactor use— intermediate between fruit and small wrain production. Because corn appearod
0 be Intermediate, the estimated mean fucl (gallons) burned in farm machinery per harvestod acre

was based on U S Department of Agriculture (2
§ Vertilizers (N, P, K) applied to corn are based on

2, 64) und U.S. Burcau of the Cenxus (65) duta,
USDA (25, 26, 61, 62) estimates.

|| During 1970,

relatively dense corn planting required about one-third of a bushel of corn (25,000 kernels or 34,000
heal) per acre; the less dense plantings in 1945 were estimated to use about one-sixth of a bushel of
seed Neoause hybild seed han to be produced with special care, the input for 1970 was esiiniatsd to

be 68 000 hial

In 1964 (A7), and this Is not expected to change much i the near

q Only about 38 percent of the corn grain acies tn the United States were iriigated

future (68). Although a small per-

wentage, bilgation Ia costly In terma of enorgy demand, On the basis of the data of Ipp (69) and

Thoiinnson ef al. (70), an estimated 903,600 keal is required to lrrigute an
Migher energy costs for irrigation water are given by The Report
percent of the corn acres are irrigated (1964-1970),
d per acre for corn lirigation. The
acres birigated In 1945 was based on trends In lrrigated acres in agriculture (33, 67).

tnsecticides applied per acie of corn are based on the
on corn In 1949, and this reached a high in 1964 (28, 31).

siefot of water for one season.
on the World Food Problem (2). Since only 3.8
it was estimated that only 34,000 keal were use

acte of corn with ana

percentage of
# Estimates of
fact that little or no insecticide was used
oo Estimates of herbicides applied per

acte of corn are based on the fact that litte or no herbicides were used on corn in 1945 and that

this use continues to increase (24, 3I).
from about 26 % percent to 1) percent,

11 When it s
about 408,204 kcal are T

diled for storage to reduce the molsture
1.

e

About

20 percent of the corn was eximated to have been diled in 1970 as compared to an estimated 10

percent In 1949
(24) and an estimated 4242 wuillion

11 Agriculiure consumed about 2.5 percent of all electricity produced In 1970
British thermal unita of fossll
power (72), on coplands this divides 0 310,000 kcal per acre for 1970 (6, 3.

The fuel used to

produce the electiical energy for earlier periods was estimatod from data reported in Statistical Ab-

aracis (79).

W corn acres and to transport corn 0 the site of use I
Commerce (74), U S Bureau of the Census (85, 67, 72),
For 1964 and

heal per acre, it was about 20,000 kcal per acre in 1943,

U 8. Department of Tiansportation (76).

#8 Estimates of the number of calories burned to transport machinery and supplics

based on data from U.S. Department of
Interstate Commerce Commission (79), and
1970 this was estimated to be about 70,000
|1 1] Corn yield is expressed as a mean

of 3 yeass, | year previous and | year past (33, 39, 60).
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ing, wholesaling, and retailing in-
stries. They also depend —— 3¢
tude of other industries (0" 50

inden! themselves upon the food proc-

supply
machinery, fertilizers, pesticides, im-
proved crop varietics, and other sup-
plies. For every farm worker, i i1
estimated there are two farm support
workers (/4). Thus, about 20 percent
of the nation's work force and ndus:
tries are involved in supplying food
(14). The farm-support and food proc-
essing industries may use more encrgy
than farming itself, further emphasizing
the dependence of our Tood system
upon encrgy. The oft quoted  statistic
that one farm worker feeds 48 persons
(5) is misleading because the farmer
depends on a complex of support in-
dustries.

Com Production and Energy Inputs

To investigate the relationship of en-
ergy inputs to crop production, we
selected corn for the following reasons,
(i) Corn generally typifies the encrgy
inputs in U.S. crop production for it
is intermediate in energy inputs be-
tween the extremes of high energy-
demand fruit production and low en-
ergy-demand tame hay and small grain
production, (i) Corn ix one of the lead.
ing grain crops in the United States
and the world. (iii) More data are
available on corn than on other crops.
Concerning corn data, we have had to
rely heavily on Department of Agri-
culture survey data and estimates
provided by various other studies. Al-
though the best available, some of these
data have inherent limitations. Despite
these shortcomings, this analysis pio-
vides a valuable perspective concerning
the large encrgy inputs in U.S. agri-
culture.

Corn, the most important grain crop
grown in the United States, ranks third
in world production of food crops
(15). In terms of world cereal grains,
it ranks second to wheat. During 1971,
world corn production on 279 million
acres was 308 million metric tons (/0).

Corn yield per acre (1 acre = 0.40%
hectare) in the United States has in-
creased significantly from 1909 to 1971

-(Fig. 1). During 1909, the corn yleld

averaged 26 bushely per acre, and dur-
ing 1971 it averaged 87 bushels per
acre. A sharp rise in production per
acre started about 1950—a time when
many changes, including the planting
of hybrid corn, were taking place in
corn culture (17-19). The planting
of hybrid corn probably accounts for
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Vig. 1. Corn production (bushels per acre)
in the United States from 1909 to 1971
(55, 59, 60),

20 to 40 percent of the increased corn
yiclds nince the 1940's with energy re-
source inputs accounting for 60 to 80
percent (17, 20, 21). Hybrid corn and
energy inputs toward increased yiclds
overlap because corn plants are often
selected for characteristics that make
the plant perform well under specific
environmental conditions as, for exam-
ple, with high fertilizer inputs. Without
the appropriate genetic background, the
corn plant will not respond to the
fertilizer inputs and, of course, the
corn plant cannot respond if fertilizer
is absent,

While corn yiclds increased about
240 percent from 1945 1o 1970, the
labor input per acre decreused more
than 60 percent (Table 1). Intense
mechanization reduced the labor input
and, in part, made possible the in-
cremsed corn yield. \

Machinery in agriculture has 'in-
creased significantly during the past
20 ycars; the mecan rate of horsepower
per farm worker has increased from 10
In 1950 to 47 In 1971 (5). The num-

m 2.4 million in 1945 to 4.5 million

1972 (6, 22). Concurrently, the
rated horsepower of these tractors In-
creased 2.6-fold from 18.0 to 46.6
horsepower (6, 22). The mean num-
ber of acres farmed per tractor was
62 in 1963 (22). In our estimates we
assumed that tractors and other ma-
chinery were used to farm 62 acres
and assumed to function for 10 years
(Table 1).

Fuel consumption for all farm ma-
chinery rose from slightly more than
3.3 billion gallons (1 gallon = 3.8 liters)
in 1940 to about 7.6 billion gallons in
1969 (22, 65). For total U.S. corn
production, fuel consumption for all
machinery rose from an estimated 15
gallons per acre in 1945 to about 22
gallons per acre in 1970 (Table 1).
Indced, farming uses more petroleum
than any other single industry (24).

The use of fertilizer in corn produc-
tion has been rising steadily since 1945
(Fig. 2). An estimated 7 pounds (1
pound == 0.4 kilogram) of nitrogen,
7 pounds of phosphorus, and S pounds
of potassium were applied per acre to
the acres fertilized in 1945 (25). By
1970 the application of fertilizers had
risen to 112 pounds of nitrogen, 31
pounds of phosphorus, and 60 pounds
of potassium per acre (26). The in-
crease in' nitrogen alone has been about
16-fold.

Other inputs in corn produetion in-
clude sceds, irrigation, and pesticides
(Table 1). The use of pesticides in
corn has been increasing rapidly dur-
ing the past 20 years and this parallels
the general increase In pesticide use in

Yield (povads per sl

1, ¥50 W e
Yoor

Fig. 2. Fertilizer (nitrogen, phosphorus,
and potassium) applied per acrg in corn
production (25, 26, 6/, 62).

About 41 percent of all herbicides and
17 percent of all insecticides used in
agriculture are applied to corn (28).

Hybrid corn that is currently har-
vested has a higher moisture content
because the newer varictics have grow-
ing seasons which extend further into
the fall when drying conditions are
poor (/9). Moisture content above 113
percent (the maximum suitable for
long-term storage) causes spoilage, and
a drying process is used to reduce
moisture (Table 1),

Agriculture consumed about 2.5 per-
cent of all electricity produced (Table
1). The energy input for transportation
is an important feature of modern in-
tensive agriculture (Table 1). Machin-
ery, pesticides, sceds, gasoline, and
other supplics must be transported to
the farm. Then the corn harvest must
be transported to the place of use for
animal feed or processing.

To gain an iden of the changes oc-
curring over a period of time in corn

ber of tractors increased (B8 percent) the United States (27) (Table 1). production encrgy inputs, the yecars
Table 2. Energy inputs (kilocalories) in corn production.

Input 1945 1950 1954 1959 1964 1970
Labor® 12,500 9,800 9,300 7,600 6,000 4,900
Machineryt 180,000 250,000 300,000 350,000 420,000 420.000,_‘_ﬂ
Gmolinet 543,400 615,800 688,300 724,500 760,700 791,000 —,
Nittogeny 58,800 126,000 226,800 344,400 487,200 940,800
Phosphorus || 10,600 15,200 18,200 24,300 27,400 47,100
Polassium$ 5,200 10,500 50,400 60,400 68,000 68,000
Seeds for plantinge 34,000 40,400 18,900 36,500 30,400 G e ‘/':R‘
Ireigationt 19,000 23,000 27,000 31,000 34,000 34,000
Insecticidon®® Hai0 1,100 3,300 7,700 11,000 11,000
Herbicidestt 0 600 1,100 2,800 4,200 11,000
Dryingt 10,000 30,000 60,000 100,000 120,000 120,000
Plectricityt 32,000 54,000 100,000 140,000 203,000 310,000
Tranportationt 20,000 30,000 45,000 60,000 70,000 70,000
Torad Yoo’ 925,500 1,206,400 1,548,300 1,889,200 2,241,900 2,896,800
Com yield (output) $$ 3,427,200 3,830,400 4,132,800 5,443,200 6,854,400 8,164,800
Keal return/input keal .70 318 2,67 2.88 3.06 2m

® 1t {s assumed that a farm laborer consumes 21,770 kcal per week and works a 40-hour week, For 1970: (9 hours/40 hours) X 21,770 kcal = 4,900 kcal,

1 Nee Table 1.
8 and pr

$ Gasoline, 1 gallon == 36,225 kcal (77).

Ing (79).

1 pound = 1,520 keal, Including

§ Nitrogen, 1 pound = 8,400 kcal, including production and processing (78).

§ Potassium, 1 pound = 1,050 kcal, including
1 pound — 1,800 keal (1), This energy input was doubled becauss of the effort employed In producing hybrid seed corn,
10,000 hoal Indluding production and processing (similar to herbicide; see t1),

1 Phosphorua,
ing (79). # Coin seed,
*° jnsecticides, | pound =

ini and proc

11 Herbicides, | pound == 11,000 kcal Including production and pocessing

(L1 11 Fach pound of corn was assumed to contaln 1,800 keal (33) and a bushel of corn was considered to be 56 pounds
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£, 1954, 1959, 1964, and

/0 ‘were selected for a detailed anal-

i (Tables | and 2). Exact S-year in-

" tervals were not selected because more
complete data were available on these
apecific ycars than on others.

In 1970 about 2.9 million kcal was
used by farmers to raise an acre of
corn (equivalent to 80 gallons of gaso-
line) (Table 2). From 1945 to 1970,
mean corn yields increased from about
3 bushels per acre to 81 bushels per
acre (2.4-fold); however, mean encrgy
inputa increased from 0.9 million kcal
to 2.9 million kcal (3.1-fold) (Table
2). Hence, the yicld in corn calories
decreased from 3.7 kcal per one fuel
kilocalorie input in 1945 to a yiceld of
about 2.8 kcal from the period of 1954
to 1970, a 24 percent decrease.

The 2.9 million kcal input of fossil
fucl represents a small portion of the
encrgy input when compared with the
solar encrgy input. During the growing
scaron, about 2043 million kcal reaches
a l-acre cornficld; about 1.26 percent
of this Is converted into corn and about
0.4 percent in corn grain (at 100
bushels per acre) itself (29). The 1.26
percent represents about 26.6 million

- kcal. Hence, when solar energy input
In included, man's  2.9-million-kcal
fomil fuel Input represents about 11
percent of the total energy input in
corn production. The important point
in that the supply of solar energy is
unlimited in time, whercas fossil fuel
supply Is finite,

The trends in energy inputs and corn
yiclds confirm several agricultural eval-
uations which conclude that the im-
pressive agricultural production in the
United States has been gained through
large inputs of fossil energy (8, 30).

Altematives

Some alternatives may be needed to
reduce energy Inputs In agricultural
food production when conventional en-
ergy tesources become In short supply
and costs soar, Some of the practical
alternatives which might be employed
In corn and other crop production are
reviewed below,

The encrgy input from farm labor in
corn production is the smallest of all
Inputa, only 4,900 kcal (Table 2). In-
creaning some labor Inputs can signifi-
cantly reduce some energy inputs. For
example, one application of herbicide
to corn requires about 18,000 kcal/
acre If applied by tractor and sprayer
(371) but less than 300 kcal if applied

ada

fl ol Ei

!"’ﬂﬂ‘m—w—m—aio
Nivegen (nevnds per aere)

Fig. 3. Corn ylelds (bushels per acre,
dushed line) with varying amounts of ni-
trogen (phosphorus == 34 pounds per acre)
upplied per acre (45). The kilocalorie re-
turn per kilocalorie of input (solid line)
was calculated from the data of Munson
and Doll (45) and from the 1970 input
data in Tables 1 and 2.

by hand sprayer. Although 1/60 as
much energy is used, the labor cost of
hand application today is about  four
times that of the tractor application.
Hand application might become eco-
nomically profitable when fucl costs
increase and if herbicides are used in
spot treatment only.

Machinery and gasoline comprise a
large energy input in corn production
(Table 2). A viable alternative for re-
ducing this fuel use would be to use
machinery preciscly scaled for its job
and operate it at eflicient speeds (32).
Some of the extremcly large tractors
and other machinery will do more work
per unit time, but this efficiency ‘is off-
set by greater fuel requirements during
operation. In addition, increasing the
number of acres tended by a tractor or
other machinery (currently about 62
acres per tractor) would help reduce
this input, Horses and mules are not
satisfactory substitutes for machinery
because of the large quantity of energy
they consume in feed (33).

The single largest input in corn pro-
duction is fertilizer; nitrogen requires
the largest quantity of energy to pro-
duce (Tables 1 and 2). A potential
fertilizer source is the small percentage
of livestock manure that is not now
being used in crop production.

We mentioned that chemical fertilizer
is applied to corn at a rate of 112
pounds of nitrogen, 31 pounds of
phosphorus, and 60 pounds of potas-
sium (Table 1). A like amount of nitro-
gen is available from manure produced
during one year by either 1 dairy cow,
2 young fattening beef cattle, 9 hogs,
or 84 chickens (34). In addition to the
nutrients manure adds to the soil, it
adds organic matter which increases
the number of beneficial bacteria and

i ves the waterholding and percola-
tion capacity of soil, reduces soil evo-
sion, and improves the ratio of carbon
to nitrogen in the soil (35).

The major costs of using manure for
crop production are hauling and spread-
ing. Hauling and spreading manure
within a radius of ¥4 to 1 mile (1
mile = 1.6 kilometers) is estimated to
require 1.1 gallons of gasoline per ton
[calculated from data of Linton (16)]
If the average manure application is 10
tons (production by 1 cow for | year)
per acre, an estimated 398,475 kcal
(11 gallons of gasoline) per acre is
necessary to apply the manure and
hence to fertilize corn with manure,
Producing chemical fertihizer (112
pounds of nitrogen, 31 pounds of phos-
phorus, 60 pounds of potassium) for
1 acre requires a total of 1,415200
kcal (Table 2). One gallon of gasoline
is used for tractor application, there-
fore a total of 1,451,425 kcal for
chemical fertilizer application is used.
Hence, if manure were substituted for
chemical fertilizer, the savings in en-
ergy would be a substantial 1.1 million
kcal per acre.

Current U.S. livestock manure pro-
duction is estimated to be 1.7 billion
tons per year, over 50 percent of which
is produced in feedlots and confine-
ment rearing situations (J37). If 20
percent of the manure produced in
feedlots and confinement rearing situa-
tions (0.17 billion tons) were available
for use in corn production, 17.0 million *
acres of corn could be fertilized at an
average manure application rate of 10
tons per acre. The above acreage would
be 30 percent of the 1970 harvested
grain corn acreage (38). In addition to
saving valuable fuel energy, applying
this manure to crop land would effec-
tively recycle these animal wastes (19),

If some of the livestock manure from
feedlots and conflnement rearing aitua-
tions is to be used, then these livestock
production facilities would have to be
movad closer to cropland where the
manure is to be used. Redistributing
livestock facilities would itself require
a careful analysis of associated costs.

Nitrogen fertilizer inputs can also be
reduced by planting legumes or other
alternate crops in rotation with corn.
For example, planting sweet clover in
the fall and plowing it under 1 yoar
later will add about 150 pounds of
nitrogen per acre to the soil (40).
Rotating corn with a legume would
also eflectively control the corn root-
worm (47), would reduce corn discase
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ems (42), and would reduce weed

Mlems (47),

When rotations are not feasible, it is
possible to plant legumes between corn
rows in late August and to plow this
green manure under in early spring.
In the northeast, Sprague (44) reports
that secding corn acreage to winter
veteh in late August and plowing the
veteh under in late April yielded about
133 pounds of nitrogen per acre. A
cover crop alo protects the soil from
wind and water crosion during the
winter and hay the same advantages as
manute in adding organic matter to the
woll,

The encrgy cost of seeding a legume,
we estimate, would require about 90,-
000 healZacre (Tuel and seeds). For the
commercial production of 133 pounds
of nitrogen, 1.53 million  keal are
needed; thus the energy saved by plant-
ing a legume for green manure would
be substantial or 1.5 million kcal/acre.
Henee, green manure offers a greater
saving than livestock manure.

With fertilizer and other alternative
inputs, @ measure should be made to
determine the maximum benefit per in-
put in combination with all other in-
puts. Inoan investigation of fertulizer
inputy In Towa, Mumon and Doll (45)
reported that with 34 pounds of phos-
photus per acre and 200 pounds of
witrogen per acre, they caleulated mean
corn yields of about 101 bushels per
acte with all other inputs held constant
(g, 3). Combining most of th: 1970
encrgy mput data from Tables | and 2
with the nitrogen, phosphorus, and
corn yield data of Munson and Doll,
we calculated the kilocalorie return per
Mlocalories input (Fig. 3). Maximum
return was 3.0 kcal for 1 keal input at
120 pounds of nitrogen per acre. A re-
tin of 2.8 for 1 was estimated for
1970 with the use of 112 pounds of
nitrogen and 31 pounds of phosphorus
per acre (Table 2). On the basis of
only nilicETinputs combined with the
other inputs listed for 1970, it would
appear that 112 pounds of nitrogen
per acre provide nearly a maximum
kilocalorie return per input kilocalorie.

Weeds can be controlled effectively
and economically by either mechanical
cultivation, herbicides, or » combina-
tion (46). On the basis of the encrgy
expenditure, herbicidal weed control re-
quires more - encrgy than mechanical
cultivation. For example, using 2
pounds of preemergence and 2 pounds
of postemergence herbicides per acre
requires a total energy input of about
80,225  keal/acre (11,000 keal  per

2 NOVIMBLER 1973

poun’ of herbicide plus 1 gallon gaso-
line for two applications) (3/). The
use of three cultivations (rotary hoe
twice) would require an estimated 2
gallons of gasoline or 72,450 keal/
acre. Although the saving is not as large
as some, alternatives do exist for re-
ducing energy inputs for weed control,

With postemergence herbicides  un-
der certain conditions, it might be possi-
ble to spot-treat and therefore reduce
the total quantity of herbicide used, To
be done effectively, more labor would
be necessary. In general, today's high
labor und low energy costs would pro-
hibit this, but with high enecrgy costs,
spot treatments could become econoni-
cally feasible,

Rotating corn with other crops such
as legumes and small grains may sig-
nificantly reduce weed problems (47)
and, therefore, reduce cncrgy inputs
for weed control.

Minimum tillage may also offer some
opportunity to reduce encrgy inputs in
plowing and disking, but this must be
balanced against increased pest prob-
lems. A more complete analysis would
be necessary to determine the precise
costs and bencfits of this alternative.

The protein content ol corn has
chunged little since 1910, averaging
about 9 percent (48, 49). However,
the protein content of corn could be
increased by selection to"12 to 1S per-
cent (50). The value of increasing the
quantity of protein in corn by even
| percent is clear when it is calculated
that this would reduce the need for 2
million tons of soybean meal in U.S.
mixed feeds (48). Some increased ¢n-
ergy inputs, such as nitrogen, would
be necessary for cultivars of high pro-
tein corn, but the benefits would more
than offsct the costs.

Breeding corn for insect, disease, and
bird resistance would in itself reduce
the encrgy inputs of pesticides. At the
same time this would reduce problems
from pesticide pollution. Also, less en-
ergy would be needed for corn produc-
tion if new corn varicties could be de-
veloped for faster maturity, reduced
moisture content, greater water effi-
ciency, and improved fertilizer response.

While only a small percentage (3.8
percent) of corn acres is irrigated,
transporting water iy an operation that
demands lots of energy. The only al-
ternative to reduce irrigation costs is to
raise corn in regions where irrigation is
seldom necessary. In the future, high
encrgy costs may automatically reduce
the percentage of corn acres irrigated.

The energy input for transportation

of cquﬂen! and supplies to and from
the farm is considerable. A real op-
portunity to reduce this input would
be to move more of the materials and
goods by train than by truck, because
trains are significantly more ethcient
for transport (&).

Most of the alternatives mentioned
would probably not fit casily into cur-
rent corn management programs; how-
ever, when energy becomes costly, some
or all of the alternatives may become
practical and nccessary. Furthernlore,
it should be emphasized that in some
cases the partial use of one or more
alternatives may prove to be the most
economical  procedure, By employing
combinations of several of these alterna-
tives, we estimate that it would be
possible to reduce energy inputs by
about a half and stll mamtain present
yields. The economic feasibility of thiy
depends of course upon many factors——
including future encrgy costs.

World Food Supply

The shortuges of food supplies in
some nations (2) have prompted the
United States to develop various inters
nutional agricultural programs to wid in
the “green revolution.” Green revolu-
tion agricultural technology  requires
high energy inputs especially in fert-
lizers, pesticides, and hybrid seeds, Ob.
viously, as encrgy shortages ocour and
costs increase, the success of the green
revolution will be affected. For this rea-

son, the problems of food productionsy—=
and cnergy demand on a worldwide &

busis are bricfly examined.
In estimating the fuel energy needs

to feed 4 billion humans, modenC =2

production technology similar to UKV
and green revolution agriculture is as-
sumed, Encrgy data on U.S. corn will
be used since it approximates aveiags
inputs and outputs in modern crop pro-
duction. Our analysis indicated  that
about 2.9 million kilocalories of encrgy
was used to raise an acre of corn in
1970—the equivalent of 80 gallons (2.5
barrels) of gasoline per acre (Table
2).

An estimated 330 million acres were
planted in crops in 1970 (excluding
cotton and tobacco) (6, 31). With
about 200 million people in the United
States, this averages about 1.7 acres per
capita; but since about 20 percent of
our crops is exported, the estimated
acreage is about 1.4 acres per capita.
In terms of fuel per person for food,
employing modern intensive agriculs

“?



. this I the equivalent of 112 gal-

a of gasoline per person (80 gallons
sor acre X 1.4 acres per person = 112
gallony). Using US. agricultural tech-
nology to feed a world population of
4 billion on an average U.S. dict for 1
year would require the energy cquiva-
lont of 488 billion gallony of fucl.

To gain some ldea about what the
encrgy needs would be for different
diets If U.S. agricultural technology
were employed, an estimate is made of
how long it would take to deplete the
known and potential world reserves of
petroleum, The known reserves have
been estimated to be 546 billion barrels
(52). If we assume that 76 percent of
raw petroleum can be converted into
fuel (52), this would equal a usable
reserve of 415 billion barrels. If petro-
. lewm were the only source of energy
and if we used all petroleum yeserves
wolely to feed the world population,
the 415-billion-barrel reserve  would
last. a mere 29 years [(415 billion
hartels/ 448 billion gallons)/(31.5 gal-
lona per barrel - 29 years)}. The esti-
mate would be 107 years if all potential
reserves (2000 billion barrels) (53) of
petroleum were used for food produc-
tion. However, if the world population
were willing to eat nothing but corn
grain, potestial petroleum reserves could
feed a projected 10 billion humans for
AAR yearn,

Contrary to popular belief, U.S. food
production  eosts are high (54). Al-
though only 16.6 percent of a person's
total disposable mean income of $3595
in the United States was spent for food
in 1970 (5, 2.), the percentage is small
only because U.S. per capita carnings
are high. The 16.6 percent of U.S. per
capita Income of $35935 for food is
$597. Since a third of food retail prices
s production costs (55), it costs about
$199 to produce $597 worth of food
or 3110 kcal per person per day per
year lincluding 66 g of animal pro-
tein and 18 g of animal fat (2,
$6)). ‘This ix the equivalent of 5280
plant keal per person per day per ycar
(assuming that 7 kcal of plant product
is needed to produce 1 kcal of animal
protein and fat with 1 g of animal pro-
tein == 4 keal and 1 g of fat = 9 keal).
Thus, the cost for 1000 kcal of plant
product is about $38.

In India about 77 percent of a per-
son's income s spent for food with
expenditures per capita averaging about
$23 (includes marketing costs) per
year (2). The calorie intake per person

~ - per day averages 2000 kcal, with ani-

mal protein being about 7 g per day
Aan

l.lnlmal fats assumed to be 2 g
(2). This is the equivalent of 2280
plant kcal per person per day per year.
Thus the cost for 1000 plant keal is
about $10. Hence, the cost of produc-
ing 1000 plant kcal per day per year
in India is significantly less than the
$38 costs in the United States. This is
in part due to the difference between
nations in the plant crops used for
food. ;

Conclusions

The principal raw material of mod-
ern U.S. agriculture is fossil fuel, where-
as the labor input is relatively small
(about 9 hours per crop acre). As
agriculture is dependent upon fossil en-
ergy, crop production costs will also
soar when fuel costs increase two- to
fivefold. A return of 2.8 kcal of corn
per 1 kcal of fuel input may then be
uneconomical.

Green revolution agriculture also
uses high energy crop production tech-
nology, especially with respect to ferti-
lizers and pesticides. While one may
not doubt the sincerity of the U.S, ef-
fort to share its agricultural technology
so that the rest of the world can live
and eat as it does, one must be realistic
about the resources available to accom-
plish this mission. In the United States
we are currently using an equivalent of
80 gallons of gasoline to produce an
acre of corn. With fuel shortages and
high prices to come, we wonder if many
developing nations will be able to af-
ford the technology of U.S. agriculture,

Problems have already occurred with
green  revolution  crops, particularly
problems related to pests (57). More
critical problems are expected when
there is a world encrgy crisis. A care-
ful assessment should be made of the
benefits, costs, and risks of high encrgy-
demand green revolution agriculture in
order to be certain that this program
will not aggravate the already scrious
world food situation (58).

To reduce energy inputs, green revo-
lution and U.S. agriculture might em-
ploy such alternatives as rotations and
green manures to reduce the high en-
ergy demand of chemical fertilizers
and pesticides. U.S. agriculture might
also reduce energy expenditures by sub-
stituting some manpower currently dis-
placed by mechanization.

While no one knows for certain what
changes will have to be made, we can
be sure that when conventional energy
resources become scarce and expensive,

the j
and
This analysis is but a preliminary in-
vestigation of a significant agricultural
problem that descrves careful attention
and greater study before the encrgy
situation becomes more critical.

ct on agriculture as an industry
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Encrgy Use in the U.S. Food System

John S. Steinhart and Caroi E. Steinhart

In a modern industrial society, only
a tiny fraction of the population is in
frequent contact with the soil, and an
even smaller fraction of the population
raises food on the soil. The proportion
of the population engaged in farming
halved between 1920 and 1950 and
then halved again by 1962, Now it has
almost halved again, and more than
half of these remaining farmers hold
other joby off the farm (/). At the same
time the number of work animals has
declined from a peak of more than
22 % 10% in 1920 to a very small num-
ber at present (2). By comparison with
carlier times, fewer farmers are produc-
ing more agricultural products and the
value of food in terms of the total goods
and services of society now amounts to
a smaller fraction of the economy than
it once did,

lnergy inputs to farming have in-
cremed enormously during the past 50
years (), and the apparent decrease in
farm labor is offset in part by the
growth of support industrics for the
farmer. With these changes on the farm
have come a variety of other changes
in the U.S. food system, many of
which are now deeply embedded in the
fabric of daily life. In the past 50
years, canned, frozen, and other pro-
cessed foods have become the principal
items of our diet. At present, the food
processing industry is the fourth largest
encigy consumer of the Standard In-
dustrial Classification groupings (4). The
extent of transportation engaged in the
food system has grown apace, and the
proliferation of appliances in both num-
bers and complexity still continues in
homes, institutions, and stores. Hardly
any food is caten as it comes from the
flelds. Even farmers purchase most of
their food from markets in town,

Present energy supply problems make
&> S wth of energy use in the food
system worth investigating. 1t is our pur-

Dr. J. 8. Steinhart Is professor of geology and
geophysics, and professor in the Institute for
Mavironmental Studies, University of Wisconsin-
Madison, Dr. C. B, Steinhart, formerly a blologist
with the National Institutes of Health, is now
a slence writer and editor,

pose in this article to do so. But there
are larger matters at stake. Georgescu-
Roegen notes that “the evidence now
before us—of a world which can pro-
duce automobiles, television sets, etc.,
at a greater speed than the increase in
population, but is simultancously men-
aced by mass starvation—is disturbing"

(5). In the search for a solution to the ;

world's food problems, the common at-
tempt to transplant a small picce of a
highly industrialized food system to the
hungry nations of the world is plausible
enough, but so far the outcome is un-
clear, Perhaps an examination of the
energy flow in the U.S. food system as
it has developed can provide some in-
sights that are not available from the
usual economic measurcs.

Mensures of Food Systems

Agricultural systems gre’ most often
described in economic terms. A wealth
of statistics is collected in the United
States and in most other technically
advanced countries indicating produc-
tion amounts, shipments, income, labor,
expenses, and dollar flow In the agricul-
tural sector of the economy. But, when
we wish to know something about the
food we actually eat, the statistics of
farms are only a tiny fraction of the
story.

Energy flow is another measure avail-
able to gauge societics and nations. It
would have made no sense to measure
societies in terms of energy flow in the
18th century when economics began.
As recently as 1940, four-fifths of the
world's population were still on farms
and in small villages, most of them
engeged in subsistence farming.

Only after some nations shifted large
portions of the population to manufac-
turing, specialized tasks, and mech-
anized food production, and shifted the
prime sources of energy to move society
to fuels that were transportable and
usable for a wide variety of alternative
activities, could energy flow be used as
a measure of societies' activities. Today

« Courtesy U.S. Department of Agriculture, Washington, D.C

.n only in one-fifth of the world
where these conditions are far advanced.
Yet we can now make comparisons of
energy flows even with primitive socle-
ties. For cven if the primitives, or the
euphemistically  named “underdevel-
oped” countries, cannot shift freely
among their encrgy expenditures, we
can measure them and they constitute
a different and potentially useful com-
parison with the now traditional eco-
nomic measures.,

What we would like to kndw is: How
does our present food supply system
compare, in energy measures, with those
of other societies and with our own
past? Perhaps then we can estimate
the value of energy flow measures ay
an adjunct to, but different from, eco-
nomic measures.

Energy in the U.S. Food System

A typical breakfust includes vrange
juice from Florida by way of the
Minute Maid factory, bacon from a
midwestern meat packer, cereal from
Nebraska and General Mills, eggs and
milk from not oo far away, and coffee
from Colombia. All of these things are
available at the local supermarket
(several miles cach way in a 300-horse-
power automobile), stored in a relriger-
ator-freezer, and cooked on an instant-
on stove.

The present food system in the United
States is complex, and the attempt (o
analyze it in terms of energy use will
introduce complexities and  questions
far more perplexing than the same
analysis carried out on simpler societies,
Such an analysis is worthwhile, how-
ever, if only to find out where we
stund. We have a food system, and
most people get enough to cat from it
If, in addition, one considers the food
supply problems present and future in
societies where a smaller frm‘!imuith
people get enough to eat, then opsex-
perience with an industrialized food
system is even more important, There
is simply no gainsaying thatasnuug.
tions of the world are proseiry at-
tempting to acquire industrialized food
systems of their own.

Food in the United States is expen-
sive by world standards, In 1970 the
average annual per capita expenditure
for food was about $600 (3). This
amount is larger than the per capita
gross domestic product of more than 30
nations of the world which contain the
majority of the world's people and a
vast majority of those who are under-

n?



fod. Lven if we consider the diet of a
poor resident of India, the annual cost
of his food at U.S. prices would be
about $200—more than twice his an-
nual income (3). It is crucial to know
whether a piece of our industrialized
food system ¢an be exported to help
poor nations, of whether they must be-
come as industrinlized ax the United
States (o operate an industrinlized food
ayataim,

Our analysis of energy use in the
food system begins with an omission,
We will neglect that crucial input of
encrgy provided by the sun to the
plants upon which the entire food
supply depends. Photosynthesis has an
¢liciency of Wbout | percent; thus the
maximum solar radiation captured by
plants iy about § X 108 kilocalories per
squate meter per year ().

Seven catecgories of energy use on
the farm are considered here, The
amounts of energy used are shown in
Lable 1. The values given for farm
machinery and tractors are for the
manufacture of new units only and do
not mctude parts and maintenance for
units that already exist. The amounts
Jhown for direct fuel use and electricity
consumption are a bit too high because
they include some residential uses of
the farmer and his family. On the
other hand, some uses in these cate-
gorics ate not reported in the summaries
wsed to obtain the values for direct fuel
and electricity usage. These and similar
problems are discussed in the references.
NS i elatively high energy cost as-
sociated with irrigation, In the United
States less than 5§ percent of the crop-
land iy irrigated (7). In some countries
where the “green revolution™ is being
attempted, the new high-yield varictics
of plants require irrigation where na-
tive crops did not. If that were the
cave in the United  States, irrigation
would be the largest aingle e of
energy on the farm,

Little food muakes ity way directly
from ficld and farm to the table. The
vast complex of processing, pucka‘ging.
and transport has been grouped together
in a second major subdivision of the
food system. The seven categories of
the processing industry are listed in
Table 1. Unergy use for the transport
of food should be charged to the farm
in part, but we have not done so here
becamse the calculation of the energy
values is easiest (and we believe most
accurate) If they are taken for the
whole system.

After the processing of food there is
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Fig. 1. Energy use in the food system,
1940 through 1970, compared to the
caloric content of food consumed.

further energy expenditure. Transporta-
tion enters the picture again, and some
fraction of the energy used for trans-
portation should be assigned here. But
there are also the distributors, whole-
salers, and retailers, whose freezers, re-
frigerators, and very establishments are
an integral part of the food system.
There are also the restaurants, schools,
universitics, prisons, and’ a host of
other institutions engaged in the
procurement, preparation, storage, and
supply of food. We have chosen to
examine only three categories: the
energy required for refrigeration and
cooking, and for the manufacture of
the heating and refrigeration equip-
ment (Table 1). We have made no at-
tempt to include the energy used in
trips to the store or restaurant, Garbage
disposal has also been omitted, although
it is a persistent and growing feature
of our food system; 12 percent of the
pation's trucks are engaged in the ac-
tivity of waste disposal (1), of which a
substantial part is related to food. If
there is any lingering doubt that these
activities—both the ones included and
the ones left out—are an essential fea-
ture of our present food system, one
need only ask what would happen if
everyone should attempt to get on
without a refrigerator ar freczer or
stove? Certainly the food system would
change.

Table 1 and the related references
summarize the numerical values for en-
ergy use in the U.S. food system, from
1940 to 1970. As for many activities in
the past few decades, the story is one

of continuing increase. The totals are
displayed in Fig. 1 along with the en-
ergy value of the food comsumed by
the public. The food values were ob-
tained by multiplying the daily caloric
intuke by the population. The dufer-
ences in caloric intake per capita over
this 30-year period are small (1), and
the curve is primanly an indication of
the increase in population in this pe-
riod,

-

Omissions and Duplications for

Food System Energy Values

Several omissions, duplications, and
overlaps have been mentioned. We will
now cxamine the values in Table 1 for
completeness and try to obtain a crude
estimate of their numerical accuracy.

The direct fuel and electricity usage
on the furm may be overstated by some
amounts used in the farmer’s houschold,
which, by our approach, would not all
be chargeable to the food system. But
about 10 percent of the total acieage
farmed is held by corporate farms for
which the electrical and direct fucl yse
is not included in our data. Other 5
mates of these two categories are much
higher [see Table 1 (18,:10))

No allowance has been peadeto
food exported, which has the CIEcTo
overstating the energy used in our own
food system. For the yecars prior to
1960 the United States was at times a
net importer of food, at times an eX-
porter, and at times there was & near
balance in this activity. But duting this
period the net flow of trade was never
more than a few percent of the total
farm output, Since 1960 net exports
have increased to about 20 percent of
the gross farm product (7, ). The items
comprising the vast majority of the ex-
ports have been rough grains, flour, and
other plant products with very little
processing. Tmports include more pro-
cessed food than exporty and represent
energy expenditure outside the United
States. Thus the overestimate of energy
input to the food system might be §
percent  with an upper limit of 15
percent,

The items omitted are more numer:
ous. Fuel losses from the wellhead or
mineshaft to end use total 10 to 12
percent (6). This would represent a flat
addition of 10 percent or more to the
totals, but we have not Included this
item because it is not customarily
charged to end uses.

We have computed transport encrgy
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for trucks only. Considerable food ’wute disposal activity Is taken as food- ‘e an eostimate of the amounts of

transported by train and ship, but these
items were omitted because the energy
use iy small relative to the consumption
of truck fuel, Small amounts of food

related, about 2 percent must be added
to the food system encrgy totals.

We have not included energy for
parts and maintenance of machinery,

energy involved.

The energy used to gencrate the
highly specialized sced and animal stock
has been excluded because there is no

ate shipped by air, and, although air vehicles, buildings, and the like, or ecasy way to estimate it. Pimente! et al.
shipment is energy-intensive, the amount lumber for farm, industry, or packaging  (3) estimate that 1800 kcal are re
of encrgy conmumed appears small. We - use, These miscellancous  activities  quired to produce | pound (450 grams)

have traced support materialy until they
could no longer be assigned to the food
system. Some transportation energy con-
sumption is not charged in the trans-
port of these support materials. These
omissions are numerous and hard to
estimate, but they would not be likely
to increase the totals by more than 1
or 2 percent,

A more serious understatement of
oncrgy usage occurs with respect to
vehicle usage (other than freight trans-
port) on farm business, food-related
business in industry and commercial
establishments, and in the supporting
industries. A special attempt to estimate
this category of energy usage for 1968
suggests that it amounts to about §
percent of the energy totals for the
food system. This estimate would be
subject to an uncertainty of nearly 100
percent. We must be satisfied to sug-
gest that 1 to 10 percent should be
added to the totals on this account.

Waste disposal is related to the food
syatem, at least in part. We have
chosen not to charge this energy to the
food system, but, if one-half of the

would not constitute a large addition in
uny case. We have also excluded con-
struction. Building and replacement of
farm structures, food industry struc-
tures, and commercial establishments
are all directly part of the food system.
Construction of roads is in some mea-
sure related to the food system, since
nearly half of all trucks transport food
and agricultural items [see Table 1
(27)).. Even home construction could
be charged in part to the food system
since space, appliances, and plumbing
are, in part, a consequence of the food
system, 1f 10 percent of housing, 10
percent of institutional construction (for
institutions with food service), and 10
percent of highway construction is in-
cluded, about 10 percent of the total
construction was food-related in 1970,
Assuming that the total energy con-
sumption divides in the same way that
the Gross National Product does (which
overstates energy use in construction),
the addition to the total in Table 1
would be about 10 percent or 200 X 10'2
kcal. This is a crude” and highly
simplified calculation, but it does pro-

of hybrid corn seed. But in addition to
this amount, some energy use should
be included for all the schools of
agriculture, agricultural experiment sta-
ticns, the far-flung networkK of county
agricultural agents [one local agent said
he traveled over 50,000 automobile
miles (80,000 kilometers) per year in
his car], the U.S. Department of Agri-
culture, and the wide-ranging agricul:
tural rescarch program that enables
man to stay ahead of the new pest and
discase threats to our highly specialized
food crops. These are extensive activities
but we cannot see how they could add
more than a few percent to the totaly
in Table 1.

Finally, we have made no attempl
to include the amount of private auto:
mobile usage involved in the delivery
system from retailer to home, or other
food-related uses of private autos. Rice
(7) reports 4.25 X 10 kcal for the
energy cost of autos in 1970, and shop-
ping constitutes 15.2 percent of all
automobile usage (8). 1f only half of
the shopping is food-related, 120 % tow
kcal of encrgy use is at stake here,

Table 1. Energy use in the United States food system. All values are multiplied by 10" kcal,

1970

Component 1940 1947 1950 1954 1958 1960 1964 1968 References
On farm
Puel (direct use) * ¢ 70.0 1360 = 1580 © . 1728 179.0 188.0 2119 2260 2020 (s
Mlectricity 0.7 320 329 40.0 440 46.1 500 74 6N (14, I8)
Vetilizer 124 19.% 240 30.6 322 410 60.0 R7.0 040 (14, 17)
Anticultural steel 1.6 20 2.7 23 2.0 1.9 2.3 24 20 (14, 1%)
Farm  machinery 9.0 AL N 300 298 50.2 520 60.0 750 RO (14, 1V)
Tracton 12.8 250 0.8 216 16.4 118 200 20.9 19.) (L)
Trrigation 180 228 250 29.6 328 13 J4 4R ALK} 21
Subtotal 124.5 272.0 3034 3286 356.) 3739 440.5 010 $26.1
Processing industry
Food processing industry 147.0 1.5 192.0 211.5 212.6 224.0 249.0 295.0 308.0 (13, 14, 22)
Food processing machinery 0.7 S.7 5.0 49 49 5.0 6.0 6.0 6.0 [PX)]
Paper packaging 8.5 148 17.0 20.0 26.0 28.0 31.0 5.7 R0 249)
Glass  containers 14.0 287, 26.0 270 30.2 31.0 340 419 470 (2%)
Steel cans and aluminum 38.0 s5.8 62.0 7.9 854 86.0 91.0 112.2 122.0 (26)
Transport  (fuel) 49.6 86.1 102.0 1223 140.2 153.3 184.0 226.6 2469 (27)
Trucks and trailors
(manulactuie) 280 420 498 470 43.0 442 61.0 70.2 74.0 28
Subtotal 2858 407.6 4515 506.4 5423 $71.8 656.0 1.6 (TIR)
Commercial and home
Commercial refrigeration ”
and cooking 121.0 141.0 150.0 161.0 176.0 186.2 209.0 2410 26).0 (11,29
Refrigeration machinery
(home and commercial) 10.0 240 25.0 275 29.4 320 40.0 36.0 61.0 (14, 20)
Home refrigeration and
cooking 1442 184.0 202.3 228.0 257.0 276.6 345.0 4319 480.0 (14, 29)
Subtotal 275.2 349.0 31773 416.5 462.4 494.8 $94.0 730.9 804.0
Grand total 685.5 1028.6 11342 1251.8 1361.0 1440.2 1690.5 2021.5 21720
e
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Detween 8 and 15 percent should be
added 1o the totals of Table 1, depend-

jng on just how one wishes to apportion

this item,

It is hard to take an approach that
might calculate smaller totals but, de-
pending upon point of view, the totals
conld be much larger. 10 we accumulate
the larger estimates from the above
paragraphs as well as the reductions,
the total could be enlarged by 30 to 35
percent, especially for recent years. As
it v, the values for encrgy use in the
food system from Table 1 account for
12.8 percent of the total U.S. energy
e in 1970,

.l'nhmnnm‘e of an Industrinlized

Food System

The difticulty with history as a guide
for the future or even the present lies
not so much in the fact that conditions
change -~ we are continually reminded
of that fact—but that history is only one
experiment of the many that might have
occurted, The US, food system devel-
oped ay it did for a variety of reasons,
many of them not understood. We
would do well to examine some of the
dimensiony of this development before
attempting  to theorize ubout how it
might have been different, or how parts
of this food system can be transplanted
elsewhere,

YEnergy und Food Production

Figure 2 displays fentures of our
food system not easily seen from eco-
nomic data. The curve shown has no
theoretical basis but is suggested by the
data as a smoothed recounting of our
own history of increasing food produc-
tion. It is, however, similar to most
growth curves and suggests that, to
the extent that the increasing energy
subsidies to the food system have in-
creased food production, we are near
the end of an era. Like the logistic
growth curve, there is an exponential
phase which lasted from 1920 or carlier
until 1950 or 1955, Since then, the
increments in production have been
amallor despite the continuing growth
In encrgy use. It I likely that further
increases in food production from in-
creasing energy inputs will be harder
and harder to come by. Of course, a
major change in the food system could
change  things, but the argument
advanced by the technological optimist
is that we can always get more if we

o
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Fig. 2. Farm output as & function of
energy input to the U.S. food system,
1920 through 1970.

have enough encrgy, and that no other
major changes are required. Our own
history—the only one we have to
examine—does not support that view.

Energy and Labor In the Food System

One farmer now feeds 50 people,
and the common expectation is that the
labor input to farming will continue
to decrease in the future. Behind this

expectation is the assumption that the

continued application of technology-—
and energy—to farming will substitute
for labor. Figure 3 shows this historic
decline in labor as a function of the
encrgy supplied to the food system,
again the familiar S-shaped curve. What
it implies is that increasing the encrgy
input to the food system is unlikely to
bring further reduction in farm labor
unless some other, major change is
made.

The food system that has grown in
this period has provided much employ-
ment that did not exist 20, 30, or 40
years ago. Perhaps even the idea of a
reduction of labor input is a myth when
the food system is viewed as a whole,
instead of from the point of view of
the farm worker only. When discussing
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Fig. 3. Labor use on farms as a function
of energy use in the food system.

i s to the farm, Pimentel et al. (M ’

Wun estimate of two farm support
workers for each person actually on
the farm. To this must be added em-
ployment in food-processing industries,
in food wholesaling and retailing, as
well as in a variety of manufacturing
enterprises that support the food system,
Yesterday's farmer 18 today's canner,
tractor mechanie, and Tast tood carhop,
The process of change has been paine
ful to many ordinary people. The rural
poor, who could not quite compete in
the growing induslri.nlimlmﬁ of farm-
ing, migrated to the cities. Eventually
they found other employment, but one
must ask if the change was worthwhile,
The answer to that question cannot be
provided by encrgy analysis anymore
than by economic data, because it ralses
fundamental questions about how in-
dividuals would prefer to spend  their
lives. But if there is a stark choice be-
tween long hours as a farmer or shorter
hours on the assembly line of a meat-
pucking plant, it seems clear that the
choice would not be universally in favor
of the meat-packing plant. Thomas
Jeflerson dreamed
dependent small farmers, 1t was a good
dream, but society did not develop In
that way. Nor can we turn back the
clock to recover hiv dream. But, in
planning and preparing for our future,
we had better look honestly at our col-
lective history, and then each of us
should closely examine his dreams,

The Energy Subsidy to the Food System

The data in Fig. 1 can be combined
to show the energy subsidy provided to
the food system for the recent past. We
take ns a measure of the food supplied
the caloric content of the food actually
consumed. This is not the only measure
of the food supplied, as the condition
of many protein-poor peoples of the
world clearly shows. Nevertheless, the
comparison between caloric input and
output is a convenient way to compare
our present situation with the past, and
to compare our food system  with
others. Figure 4 shows the history of
the U.S. food system in terms of the
number of calories of energy supplied
to produce | calorle of food for actual
consumption. 1t s interesting and pos-
sibly threatening to note that there s
no real suggestion that this curve s
leveling off. We appear to be increasing
the energy input even more. Frag-
mentary data for 1972 suggest that the
increase continued unabated. A graph
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l could approach zero. A natu-

= * system has no fuel input at all,
those primitive people who live by
ating and gathering have only the
nergy of their own work to count as
input,

eEE D)

Some Fconomic Features of the
U.S. Food System

The markets for farm commodities
in the United States come closer than
most to the economist’s ideal of a
“free mathet,” ‘There are many small
sellers and many buyers, and thus no
individual is able to affect the price
by his own actions in the marketplace.
But government intervention can dras-
otically alter any free market, and gov-
ernment intervention in the prices of
agricultural - products (and hence of
food) has been a prominent feature of
the U8, food aystem for at least 30
yeats, Between 1940 and 1970, total
farm income hasy ranged from $4.5 o
$16.5 billion, and the National Income
otiginating in agriculture (which includes
indirect income from agriculture) has
ranged from $14.5 to $22.5 billion (7).
Meanwhile, government subsidy pro-
grams, primarily farm price supports
and aoil bank payments, have grown
from $1.$ billion in 1940 to $6.2 bil-
lion in 1970, In 1972 these subsidy pro-
grams had grown to $7.3 billion, despite
foreign demand of agricultural products,

“Viewed in a slightly different way, direct
povernment  subyidies have accounted
for 10 1o 40 percent of the farm income
and 15 to 30 percent of the National
Income attributable to agriculture for
the vears since 1955, This point em-
phasizes once again the striking gap be-
tween  the  economic description  of
society and the cconomic models used
to account for that society's behavior.

This excursion into farm price sup-
ports and cconomicys is related to en-
erpy questions in this way: first, so far
an we know, government intervention in
the food system In a feature of all
highly industrialized  countries (and,
deapite the Intervention, furm lpcomes
Wil tend to lag behind national aver-
apen); and, second, reduction of the
energy subsidy to agriculture (even if
we could manage it) might decrease the
farmet's Income. One reason for this
sate of affairs is that the demand for
food quantity has definite limits, and
the only way to increase farm income
v then to increase the unit price of
agricultural  products, Consumer boy-
cotty and protests in the early 1970's
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Fig. 4. Encrgy subsidy to the food system
needed to obtain 1 food calorie.

Calories of input per
food calore of out

suggest that there Is considerable resist-
ance to this outcome.

Government intervention in tie func-
tioning of the market in agricultural
products has accompanied the rise in
the use of energy in agriculture and the
food supply system, and we have
nothing but theoretical suppositions to
suggest that any of the present system
can be deleted,

Some Energy Implications for the
World Food Supply

The food supply system of the United
States is complex and interwoven into
a highly industrialized economy. We
have tried to analyze. this system on ac-
count of its implications for future
energy use. But the world is short of
food. A few yecars ago it was widely
predicted that the world” would suffer
widespread famine in the 1970's. The
adoption of new high-yicld varicties of
rice, wheat, and other grains has caused
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Giant grain elevalors are only a first step in the
tion portions of the food system. [Source: Marine

consin)

some rts to predict that the threat
of th
averted, perhaps indefinitely. Yet, de-
spite increases in grain production in
some arcas, the world still seems to be
headed toward famine. The adoption of
these new varietics of grain—-—dubbed
hopefully the “green revolution™-1s an
attempt to export a part of the energy-
intensive food system of the highly in-
dustrialized countries to nonindustrial-
ized countries. It is an experiment, be-
cause, although the whole food system
is not being transplanted 10 new areas,
a small part of it is. The green revolu-
tion requires a great deal of encrgy
Many of the new varicties of grain re-
quire irrigation where traditional crops
did not, and almost all the new crops
require extensive fertilization,
Meanwhile, the agricultural surpluses
of the 1950's have largely disappeared.
Grain shortages in China and Russia
have attracted attention because they
have brought foreign trade across ideo-
logical barriers, There are other coun-
tries that would probably import con-
siderable grain, if they could afford it
But only four countries may be ex-
pected to have any substantinl excess
agricultural production in the next
decade. These are Canada, New
Zealand, Australia, and the United
States. None of these is in a puosition
to give grain away, because each of
them necds the foreign trade to avert
ruinous balance of payments deficits.
Can we then export energy-intensive
agricultural methods instead?

storuge, processing, and dintribu-
Studies Center, University of Wis-

m

xpected famines can now( _ TR



Energy-Intensive Agriculture Abroad

It in quite clear that the U.S. food
walem  cannot be exported intact at
present,  For  example, India has a
population of 5§50 X 100 persons, To
feed the people of India at the U.S.
tevel of about 3000 food calories, per
day Cinstead of their present 2000)
would require more encrgy than India
now uses for all purposes. To feed the
entire world with a U.S. type food sys-
tem, almost 80 percent of the world’s
annual energy expenditure would be re-
quired just for the food system.

The recourse most often suggested to
remedy  this - difliculty is to export
methods of increasing crop yield and
hope for the best. We musi repeat as
plainly as possible that this is an ex-
petiment. We  know that  our food
aystem works (albeit with some diflicul-
fies and warnings for the future). But
we cannot know what will happen if
we take a picce of that system and
transplant it to a poor country, without
our industrial base of supply, transport
system, processing industry, appliances
for home storage, and preparation, and,
most important of all, a level of in-
dugtti =" tion that permits higher costs

for tood,

Fertilizers, herbicides, pesticides, and
in many cases machinery and irrigation
are needed for success with the green
revolution. Where is this encrgy 10
come from? Many of the nations with
the most serious food problems are
those nations with scant supplics of fos-
Wil fuels, In the industrialized, nations,
solutions to the energy stipply prob-
lems are being sought in nuclear en-
ergy. This technology-intensive solution,
even if successful in advanced coun-
tries, poses additional problems for un-
derdeveloped nations. To create the
bases of industry and technologically
sophisticated people within their own
countries will be beyond the capability
of many of them. Here again, these
countries face the prospect of depend-
ing upon the goodwill and policies of
industrinlized nations, Since the alter-
native could be famine, their choices
are not pleasant and their irritation
at their benefactors—ourselves among
them—could grow to threatening pro-
portions, It would be comfortable to
rely on our own good intentions, but
our good intentions have often been un-
responsive to the nceds of others. The
matter cannot be glossed over lightly.
World peace may depend upon the
outcome,
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The total amount of energy used on
U.S. farms for the production of corn
is now near 108 kcal per square meter
per year (3), and this is more or loss
typical of intensive agriculture in the
United States. With this appheation of
energy we have achieved yields of 2 >
104 kcal per square meter per yoar of
usable grain—bringing us to almost half
of the photosynthetic limit of produc-
tion. Further applications of encrgy
are likely to yield little or no increase
in this level of productivity. In any
case, no amount of rescarch is likely to
improve the efliciency of the photosyn-
thetic process itself. There is a further
limitation on the improvement of yield,
Faith in technology and research has
at times blinded us to the basic Limitn
tions of the plant and animal ma st
with which we work. We have (Caet!
able to emphasize desirable features
already present in the gene pool and
to suppress others that we( R
desirable. At times the cost of e -
creased yield has been the loss of
desirable characteristics—hardiness, re-
sistance to disease and advense weather,
and the like. The farther we gel from
characteristics of the orignal plant and
animal strains, the more care and en-
ergy is required. Choices need to be
made in the directions of plant breed-
ing. And the limits of the plants and
animals we use must be kept in mind,
We have not been able to alter the
photosynthetic process or to change the
gestation period of animals. In order to
amplify or change an existing charac-
teristic, we will probably have to
sacrifice something in the overall per-
formance of the plant or animal If the
change requires more encrgy, We could
end with a solution that is too expensive
for the people who need It most. Thove
problems are intensified by the degree
to which energy becomes more expen:
sive in the world market.

Where Next to Look for Food?

Our examination in the foregoing
pages of the US. food aystem, the
limitations on the manipulation of eco-
systems and their components, and the
risks of the green revolution as a solu-
tion to the world food supply problem
suggests a bleak prospect for the future,
This complex of problems should not
be underestimated, but there arc pos-
sible ways of avoiding disaster and of
mitigating  the  severest difMculties
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sggestions are not very dramat-

+ "4 may be difMicult of common

Mance.

digure 5 shows the ratio of the
acrgy subsidy to the energy output for
A number of widely used foods in a
vaticty of times and cultures. For com-
parison, the overall pattern for the U.S.
food system Is shown, but the compari-
son iy only approximate because, for
most of the specific crops, the energy
input ends at the farm. As has been
pointed out, it is a long way from the
farm 1o the table in industrialized socie-
ties. Several things are immediately ap-
parent and coincide with expectations,
High protein foods such as milk, eggs,
and especially meat, have a far poorer
energy return than plant foods. Because
protein is essential for human  diets
and the amino acid balance necessary
for good nutrition is not found in most
of the cereal graing, we cannot take
the atep of abandoning meat sources al-
together, Figure § does show how un-
likely It In that Increased flshing or
fish protein concentrate will solve the
world's  food problems, Even if we
leave aside the question of whether the

fish are avallable—a point on which ex- ‘

pert opinions differ somewhat—it would
he hard to imagine, with rising energy
prices, that fish protein  concentrate
will be anything more than a by-product
of the fishing industry, because it re-
quires more than twice the encrgy of
production of grass-fed beefl or cggs
(9) Dastant fishing is still less likely to
solve food problems. On the other hand,
comstal  fishing s relatively low in
encrpy cost. Unfortunately, without the
henefit of acholarly analysis fisherman
and housewives have long known this,
and  coastal  fisheries are  threatened
with overfishing as well as pollution.
The position of soybeans in Fig. §
may be crucial. Soybcans possess the
best amino acid balance and protein
content of any widely grown crop. This
has long been known to the Japanese
who have made soybeans a staple of
their diete-""here other planis, pos-
aibly better suited for local climates,
that  have adequate  proportions  of
aming ackds in their proteins? There
wte  about R0,000 edible species of
plants, of which only about 50 are
actively cultivated on a large scale
(and 90 percent of the world's crops
come from only 12 species). We may
yet be able to find species that can
contribute to the world’s food supply.
The message of Fig. § is simple, In
“primitive™ cultures, $ to 50 food calo-
ties were obtained for each calorie of
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Extensive changes in food production and furm hfe

are part of the food system. [Source: Wisconsin Historical Society]

energy invested. Some highly civilized
cultures have done as well and oc-

| casionally better, In sharp contrast, in-

dustrialized food systems require § to
10 calories of fuel to obtain 1 food
caloric. We must pay attention to this
difference—especially if energy costs
increase. If some of the energy subsidy
for food production could be supplicd
by on-site, renewable sources—primarily
sun and wind—we might be able to
continue an energy-intensive food sys-
tem. Otherwise, the choices appear to
be ecither less energy-intensive food
production or famine for many arcas
of the world.

Energy Reduction In Agriculture

It is possible to reduce the energy
required for agriculture and the food
system. A scries of thoughtful proposals
by Pimentel and his associates (3) de-
serves wide attention, Many of these
proposals would help ameliorate en-
vironmental problems, and uny reduc-
tions in encrgy use would provide a
direct reduction in the pollutants due
to fuel consumption as well as more
time to solve our energy supply prob-
lems,

First, we should make more use of
natural manures. The United States has
a pollution problem from runoff from
animal feedlots, even with the applica-
tion of large amounts of manufactured
fertilizer to ficlds. More than 109 kcal
per acre (4 X 109 kcal per hectare) could

be saved by substituting manure for
manufactured fertilizer (3) (and, as a
side benefit, the soil's condition would
be improved). Extensive expansion in
the use of natural manure will require
decentralization of feedlot operations
so that manure is gencrated closer to
the point of application, Decentraliza-
tion might increase feedlot costs, but,
as encrgy prices rise, feedlot operations
will rapidly become more expensive in
any case. Although the use of manures
can help reduce energy use, there is
far too little to replace all commercial
fertilizers at present (10). Crop rota-
tion is less widely practiced than it was
even 20 years ago. Increased use of
crop rotation or interplanting winter
cover crops of legumes (which fix nitro-

gen as a green manure) would C.JV\/:}

1.5 X 10% kcal per acre by comparison
with the use of commercial fertilizer.
Second, weed and pest control could
be accomplished at a much smaller cost
in energy. A 10 percent saving in en-
ergy in weed control could be obtained
by the use of the rotury hoe twice in
cultivation Instead of herbicide applica-
tion (again with pollution abatement as
a side benefit). Biologic pest control
—that is, the use of sterile males, in-
troduced predators, and the like—re-
quires only a tiny fraction of the
energy of pesticide manufacture and
application. A change to a policy of
“trcat when and where necessary” pes-
ticide application would bring a 35 to
50 percent reduction in pesticide use,
Hand application of pesticides requires

n



more labor than machine or aircraft
application, but the energy for applica-
tion Is reduced from 18,000 to 300 kcal
per acre (3). Changed cosmetic stan-
dards, which in no way affect the taste
or the edibility of foodstufls, could also
bring about a substantial reduction in
pesticide use.
Third, plant

breeders might

pay

Commetcial and institution food service has

decade. [Source: Marine Studies Center,

")

uu- WM
AT

pest resistance, reduced moisture con-
tent (to end the wasteful use of natural
gas in drying crops), reduced  water
requirements, and increased protein
content, even if it should mean some
reduction in overall yicld, In the longer
run, plants not now widely cultivated
might receive some serious  attention

grown by almost 20 percent in the past

University of Wisconsin]
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Use of clectricity in the food system has been growing at least as rapidly as for the
This nuclear power plant control room is another part
Marine Studies Center, University of Wisconsin]

United States as a whole.
of the food system. [Source:

Behind the food system at every xtage i the fuel
tion system, [Source: Murine Studies Center,
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production, refining, and distribu-
University of Wisconsin|

that the crops that have been most
useful in temperate climates will be the
most suitable ones for the tropics where
a large portion of the undernourished
peoples of the world now live,

A dramatic suggestion, to abandon
chemical farming altogether, has been
made by Chapman (/7). His analysis
shows that, were chemical farming to
be ended, there would be much reduced
yields per acre, so that most land in
the soil bank would need to be put
back into farming. Nevertheless, output
would fall only § percent and prices
for farm products would increase 16
percent. Most dramatically, farm  In-
come would rise 25 percent, and nearly
all subsidy programs would end. A
similar set of propositions treated with
linear programming techniques at fowa
State University resulted in an essen-
tially similar sct of conclusions (/12).

The direct use of nolar encrgy farms,
a return to wind power (modern wind-
mills are now in use in Australin), and
the production of methane from ma-
nure are all possibilities. These meth-
ods require some engincering to be-
come economically attractive, but it
should be emphasized that these tech-
nologies are now better understood than
the technology of breeder reactors, It
energy prices rise, these methods of
energy gencration would be attractive
alternatives, even at their present costy
of implementation,

Energy Reduction in the US.
Food System

Beyond the farm, but still far from
the table, more energy savings could
be introduced. The most cflective way
to reduce the large energy requirements
of food processing would be a change
in eating habits toward less highly
processed foods. The current aversion
of young people to spongy, additive-
laden white bread, hydrogenated pea-
nut butter, and some other processed
foods could presage such a change if
it is more than just a fad. Technological
changes could reduce encigy conimp:
tion, but the adoption of lower encigy
methods would be hastened most by
an increase in energy prices, which
would make it more profitable to re-
duce fucl use.

Packaging has long since passed the
stage of simply holding a convenient
amount of food together and providing
it with some minimal protection. Legis-
lative controls may be needed to reduce
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the manufacturer's competition in the
amount and expense of packaging. In
any case, recycling of metal containers
and  wider use of returnable bottles
could reduce this large item of energy
Ne,

The trend toward the use of trucks
In food transport, to the virtal exclu-
son of trainy, should be reversed. By
reducing the direct and indirect sub-
sidies to trucks we might go a long
way toward enabling trains to compete.

Finally, we may have to ask whether
the ever-larger frostless refrigerators
are needed, and whether the host of
Ktchen appliances really means less
work or only the same amount of
work to a different standard,

.« Store delivery routes, even by truck,
would require only a fraction of the
energy used by autos for food shopping.
Rapid transit, giving some attention to
the problems with shoppers with par-
cels, would be even more energy-cffi-
clent. If we Insist on a high-encrgy
food system, we should consider start-
ing with coal, oil, garbage—or any
other source of hydrocarbons—and pro-
ducing in factories bacteria, fungi, and
yeasts. These products could then be
flavored and colored appropriately for
cultural tastes. Such a system would
be more eflicient in the use of energy,
would solve waste problems, and would
permit much or all of the agricultural
land to be returned to its natural state.

Ynergy, Prices, and Hunger

If energy prices rise, as they have
already begun to do, the rise in the
price of food in socicties with indus-
trialized agriculture ¢an be expected
to be even larger than the energy price
increases. Slesser, in examining the
case for England, suggests that a quad-
rupling of energy prices in the next
40 years would bring about a sixfold
increase in food prices (9). Even small
increases in energy costs may make it
profitable to increase labor input to
food production. Such a reversal of a
S0 year trend toward energy-intensive
agriculture would present environmen-
tal benefits ns 4 bonus,

We have tried to show how analysis
of the energy flow in the food system
illustrates features of the food system
that are not casily deduced from the
usual economic analysis. Despite some
suggestions for lower intensity food sup-
ply and some frankly speculative sug-
gestions, it would be hard to conclude
on a note of optimism, The world
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'nwdown in grain stocks which be-

gan in the mid-1960's continues, and
some food shortages are likely all
through the 1970's and carly 1980°'s.

Even if population control measures
begin to limit world population, the -
rising tide of hungry people will be -

with us for some time.

Food is basically a net product of an
ecosystem, however simplified. Food
production starts with a natural mate-
rial, however modified later. Injections

of energy (and even brains) will carry

us only so far. If the population cannot

adjust its wants to the world in which_

it lives, there is little hope of solving
the food problem for mankind. In
that case the food shortage will solve
our population problem.
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IEconomic Strategy for Import-Export
Controls on Energy Materials

Lifting the embargo, against the
United  States by the oil-producing
Arab countrles may alter the nature
of the energy question from a tempo-
rary crisiy to a long-run problem. With
thin shift, attention is likely to focus
once again on fundamental issues such
as the role of imported energy sources
in total U.S. supplies, the feasibility
and cost of pursuing domestic  self-
sufliciency, the use of agricultural and

The author Is professor of economics, University
of Arlzona, Tucson RS721,
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Helmut J. Frank

Industrial exports for bargaining or
retalintory purposes, and the policy
instruments most suitable for attaining
desirable policy objectives. The choice
of appropriate foreign trade policies
affecting energy can go far toward
assuring the country adequate supplies
at rcasonable costs; the failure to do
so could be disastrous for the coun-
try's sccurity, its economic strength, or
both.

Determining the role of imported
encrgy sources in the total supply
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stream would not be a problem if nor-
mal economic forces could be allowed
to govern trade in energy: Trade would
follow the law of comparative advan-
tage. The United States would import
those goods in which forcign countrics
have relatively the lowest costs (say, oib)
and pay for them by exporting goods
in which the U.S. cost advantage is

greatest (say, foodstufls). This trade
need not, indeed it should not, be
fimited  to direct  bilateral  exchange.

To obtain maximum benefit from the
uneven distribution of natural and hu-
man  resources, goods  and  capital
should be permitted to move freely
acrosy  national frontiers in respunse
to normal economic incentives,

The recent oil embargo haxy brought
home to cvery American the fact that
the conditions under which free ex
change can function effectively have
not been allowed to govern trade in
energy materials. During the past few
years, the Organization of Petroleum-
Exporting Countries (OPEC) has be-
come powerful enough to control pro-
duction and raise short-run prices to
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Teatinony on Lanal Company's petition to rezone land on the ieland
of Tanais &

Chairman nnﬂ members of the State Land Use Commisaion:

)

I, Colbart Malsumoto am a resident of the island of Lanai,
born and rolaed there and presently attending vchoovl on the malne |
1nnd. I have followed the developnenty cencerning the Lanad Come
rany propoanl for Lanal from the initinl announcement of the plan
in 1ate 1971 until the hearing which your body conducted on Linal
on February 16, 1973, 1 have rcad the proposal and would like to
exproas some of my sentiments about it.

Ianal Company's proposal for lgland=wide planning is a unique
and cermandable concert I feel gince it can provide tor the mnost
ordarly development of an ialand like Lanal. However, nny nuch 18-
land-wido planning requirey painagtakling study and diverse poarvicle
ration in order to be drawn up in such a manner na to benefit the
laveest nuvbor of residents of that iuland. Tnis need for more ine
it appaars to be one of the plan's moat majJor shortcominge

Lonal Company has given much 1ip service to community parti-
nipating in development of the islund yel not one ounce of cormunie
o participation and input ean be found in the proponal which wao!
Irawm us by people who have ] ivedon Tanat for but o few yeors and
snly hecause thely tnak hag 'beon to come up with a developnent plan,

Tha reople on Lenal are vresently in n deapernta situntion
giree £11 jndientions polnt %o termination of pinenpple operntiony
on the Jalund in a few yeors. Thelr lives depend on Incone from
pinennnle and with no otter Jnduatry on 'the island to turn to, one
can ~ealize their floundering position in a sea of uncortalnty. 1
re o no eaunnl ohgerver commenting on thelr aftuntion for ry lite too
fn bound up in the future of Lonni. My parents both work for Dole,
and without the income they receive from Dole I could not centinue
+o nttond s~hool. Yet, T cannot see supporting the proyrosil nerely
to inasurs thelr cconomie ticcurity in the future since the plan in
ne menner does lnsufa any such seciurlty for the people of Linai,
Thia was the poilnt I was able to hear Nr. Beddie Tangpoen of the 1LWU
Qoavently pubt forwrd in behalf o the 1ILWU and it 8 Lanal mem-
Yora al the Lanal Advicory Committee hearing in 1977, j;f

Nanord ernatruetion on Tinngl“deino putreenten thnt pineappln
vorkera will be able to find jobs in the hotela, Some may,byt no
one can honestly exvect Lo have hotels provide a panacea for i~
rirlnvel rineavple workero. Don Rietow of L.anai Company in responne
tc Mr, Tangsens concerns, replied in an open letter to the prople
of Lanal tha%t they would have first preference in resort job oppor-

' \in:



Q)N" . okt i CJ.'M ) it
tunitiea, Me nlno made nNumerous assurances that development contn
venld hae borne by the developing compnny and not the county or ntnto,
bowever, in my reading of his slatewrent, none of 1t appeared in ony
woy loerully binding or not eanily sub ject to revicion. Lanti Compas

ny'n petition ig vapgue in too many narearn,

At your Lanal hearirng, some people spoke of how an iricreaing
popylation would mean more joba and increasing cultural opportunl -
tieg, Howaver, an Incecase in population to 12,500 need net. necoge
anelly entndl the ereatlon of wy nany jobhu ay mich nopopul gl bon
typically would require because Lhe propoged population ic 1ol n
“tynlenl™ oneo,  Yxumination of the proposial would show thot o large
number Aaf thia population would be "transient®, That Ju, tourints
and "second home renidents® who would spend u couple of wonthe of
the yearon thie 1s8landes  Such o reasldent yomlation would not re-
auire more tailore ng wan vuwpested nt tho heacing since they will'’
cwrore 1i%ely ~et thelr tolloriog necds fulfilled in their permanent
ronddenca,. They wonld not be Interested in cultural setivitiey uince
the prinary reason for thelr coming to Lunul would be for wnat Lanal
reatdonts now have and enjoy, that ls, the openncus of the land,
the hunting, fisnhing and guiect ruaral lite. Tho presence of thene
“trandtontn® though, and the aericultural -residentiul zoning to
sacanodata thelr "country homes® on a large portion of liand now
waed for recreatlion,will elininate much of now 8o beautitful about
“anal.and Seave it oubdlvided dinto private proocrty for the uxclue=
nive une of an elitu. - ‘ ; e .

The people of Lanal are in a difficult poaition and ne 4 Homo=
ninZ to pull them out of lt. In thelr desperation they praap for
Lo ocaenrean thing available to keep their hecds above vwater and

1At they reach for may pull them under in the long run,

The answer to Lanai's plight will Inevitaly demand changes
4 the inlandes Resortg may bo tho only tonuible nanawer to the
aanomie vroblems  Populutlon incroense aan bring benefitu. bat,
ane development, wiae planning reauirea time, vatience, cautlion

ad intut by not Just n Tew wrofes:sional planners. The realdontn
£ Koh:lw way be nt least o 1ibtle more fortunate that tuooe ol
anat uinea they can prrticipate in planning for thier tuture, The
conidents of Lanal will be denled thio opportunity if Lthis plan
nacansg yveur body.

- @ .

e 4

The people of Iauni vre beautifal They are an easy-going
frien)ly people. The litealyle there io one of cooperation ol
phurineg, They are a hardworking lot of people having otrugsled for
nany years on the pineapple plentation, Thelr paychecks huve nover
been much but the joy of living on Lanal has offcet thig., 1hey
have pood hvnting, good fishing, beautiful land, clean alr, aweet
witter nnd wonderful neighbors., Thelr lives are beautiful.

LT T Ty o Tyt power -t determine the future of
YHpaa vapple, CRadicil chanpe,' 1T Khiow ‘wiltl'deéstroy ‘them, Iy youp
¢aclnien on Lanal Company's petition reflect your responasibility

1o these pentle reople,
Sigpnrnly y?urun’ :
3 U g
i aeHet Lo (A "‘)/

Y

', | .Colbert M. Matsumoto
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:.. . If"h._ Amum&huzlh RESEARCH AND AC TN
A\ ! ‘ :
State of Mewail 'Y LAND
mun USE CO, MIALSBION Bty
v Lafores the State land Uso Fovrunry 16, 1973
an
tition by Ianad Co. for Rezoning

Fifes2 ' Tand nnp]whds the findinrﬂ and roéommondationa of the Iand Uue ,
C » g stafl, taiking excopticn to the agreemant that tourism and some
et ) forn of second home development offer the best way of diversifyirg
) 1 ' aesanmy. Yo believe tho company unfairly justifies its plan In Ll raw
5 01a hera and reoflects a contimuntion . of cortain trends that otate

¢ "0ion 13 have warned against,

Yren moat widely acdentad claim of the plan is of more jobs, mostly projnothd

Prop o el ) \f,u'? induntry. From the State's 1972 Tauki: 'IL.I""’"?* Plaaninz Study

('1°3) wa know thats

1 we ~rx in the hotel industry are ®rong the loweat paid compaved to
1139 *ﬂ othar cactors of the econony =- nnd ran’c ¢loasa to the boltom of
tha TEas an tﬁrﬁw of 1A= home prys  Bésauue 'of the wage—seale, tho a"-rugm >
o lirition lovnl of the warkers ia }0th grade, the uvora;o omnlo rea oo o ;
aune A0 yoard, nnd half of the employean are Wwontn, |

P, arnirgn dn tho industry have inﬂr~1xuﬂ ]o;« Aran tﬂOﬂG 1n othor areas (jj::::;

Lea esonony. Job

R Thapntis 11tt]n/Au/1nommwnt in tho holel inlustrj '

4. “be ivduatry relies heavily on immigrant workers which increacen

’ ::ﬁinl and oconamic coata to tha Stata, thoroby lowaring tuo bunelit--—
aoub tio of the induutry.. “he State mast provide basie public norvico

D 14{kes p(~901 g, housing, police, five protoction, and ‘hospitals for tho
newszaroera and their dependants, .

e Tn view of the low wages offerod bya the industry, it is doudbtful whether
vounse paople who have a cholen will be wll';r" to rerain on their homa
1elunda to work 1in thooln, At the samo timn, the hotel industry will
Yoruwi 2l us e siecinemy dieat have to compate with manpower demanda of
othor soctors of tuo economy «- cxqutod to grow and offor hipgher paying
.j \ i3 1 P4

4. Abaorbing agricultural workera miy also hmvn its limitations with many
voartern balne Ancapable of miking th3ttha trannlition, The ovenpition)
ptraatural of plantaition vorkora in t!H‘(‘ﬂr'enL Fraom thouw in thm vinltop

fnluntesy no nany workorn ars ovor. Hed10d for hotol o noloyntnd, IC thare
M the vonatbility of othor forma of ageiecul turoe Bootdau pineapple anl
‘ar, workera will probvably rerain in qrriculturo bocnuse of provious
senarinco and higher agriculture wiges.
in ehort, tourist development adda up to an jindustry that raigsas the economic
w-nn~f't)ﬂns of many workers wikhout generating the kinda of opportunities
ty 'agt thnan expactatinns,.

. Tenriom incronans the cost of certain goods and sorvices within a
anmrmity, mast notadbly hosuing and shorelina recreation. In an
noericultura’l cor n.nunity, thenn rianing costs are not offuet dy a highor
sriea in incosne, Tourists are generally willing to pay a hMegnep prics,

fop o short pariod, ef dine ooenbotids @i11I0Cnes JLiven prisos Bp. fwr.udwh““u,

ovnmysny,  Tourlats are here m“y a short time, rn'nd".ﬂ-l rust pry
I 2l pricos evaryday. -
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o State otudy alno olearly dafines how rosort developmont npsrovaten the

ararning ntatewide houning shortage, skyrooketinz land valuos nantl preeanuroas

for him ope donattiow in renort dovoelopmont and inoraaning the noeld for Jow

At A loyen hound Ne

lanvi Z2aspany's contribution te the housing orunch throughout tha ntate in

for i bedroom communlity consinting primacily of vnoation homana, raucety nand

i

o n'‘natnjuma,

Tya coirany discusses increases local landowmhrship in torma of "opportunity”
and conulotently has refused to identify evon entimated price ranses.

[ Al
[

1anz s the company in unadle to publioly provideo noma iden of future al

1an! an! housing couts that will be within the reach of loeal ronldonti—

L

vt part of the plan iu a hoax.

“ra promies in tho plan of controla of dovolopmont donoitios throuzh denl and
lowns aprevnonts remains a lesnl xm pretense until backed up by an aaturl

.
W

! or levos agroenent for your considorntion.

“is Gtaly merits your complianco with itn rocomnanda tiona, 4n particalar?

1%
of

We

Co

1.

7.

3-

1. thn reordering of priorities for middle und low ocont houninz, an‘l
or»n rpace and rocreational areasy

2. n roratorium be declarod on additional xoning for rosort dovolepanat
beoauds of the dangor of overbuilding boyond tourism depmand. Yo nate
that the lanid Company plana for ronort davalopmont wara nst 4uolutnd
in the TIP3 projootions for future ronort faoilition and the varning of
ovorfulldings and

3. tha Iand Uno Comminuion polioy of granting roning only on an inorenental %
“Vania for large projootn, We boliove thim to be the Iarpgnotetid land

yoasaning applieation belifre your Comminnion.

{n urquantionaibla thitt changa will oomo to Innai. Tho quintion in vhat kind
ohe=ro0, when, and how., What hao boon proposed is an optirum developaont plan

for lanad reprononting such a drastio change in present rural lifostylow,

tharmfore roquent in addition to the racomarndationn oftt the State Tand Uun

cloaian ntalf the followinmt
“a Jand Use Commitnlon'n ennplinnoa with tha Govornor's Fxncutive Orlor

Yeauiring an Fnvironmontal Impiot Giatemont on "a1l major ntato aoctiono

that niynificantly affeot they quality of tho phynioal and hunan onvicoanont,’
1 1n noeana that bolore a land Bua Comminuion decinion on thin applicition

fo rida, n full=blown LIS bo dono and roviowad,
TUETTOT e Tand Tquentionti the legality of thros of tho comminnionors prevont
nnl roquouts a legil ruling on thoxne whors “torma wo undaratand to bvo
orairnl,

"-= plan ba ralde availndble to the residonts of Inn1i 4n a publie Bailding
1.¥ao tha courthouse buildingx as is done in Hoaolulu and the ininl ot anie,

b od }
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TESTINONY IN OPPOSTTION KO LAHAL COMPANY 'S RUQTES- 13U
e o R A DEEY ilhoi T
- ~ REZONING OF 22,340 AGRLS CF CONSERVATION LANDS

| My name is Dexter Del Rosario, o resident of Lanal,

and presently a student at the Univofnity of Hawaii., Thia
testimony 1s based on the pnunﬁhlé iﬁﬁ]icntlons’thn Loanal
Coupany land dc?ulophént plﬁn may have on the realdents ot
Lanai. . iy ’ »

One proponnl plans to provide broader opportunitliea
for land nnd home ownernhip. These binnn‘call fdf. in the
aren to he zoncd urbnn, rural rvnidbntinl, and aqgricultural
youldentlal, Y% acre to 22 acre lots, with an average of 7 acre
18 L4

A suivey hy the office of chnomic.Opportunity on low

L tcone poapulation on Lunai report in March 1972 that "eeo OCCU= !
nablerns which pald thn least 1h the State were the mont plent -
f:) v Lansl} laborers - mvglun incbmn $5,122 and operativoeu,
50,445, These medlan figufb mehht that half of those omploycd
ny lahorers received loss Lhnn'55,122 and half of those work i ng
na oneratives were puid'leus than $6,445, Thu'nurvcy further
nrints out Lhéw21xﬁcrécnt“of uii households had aanual Income

of lenu than $4,000. AL the other end wvré‘9 per cent, who

muh" $15,000 or more. Ve are all aware of the severe land

Al houwing crisen fnc!nq Hawaii. Today tha cost of a homn
weoranna $40,000 wnd higher.  Algn, 1€, one considured €inanclng
to buy a hane, today to make n‘$25,000'1qan, one has to be
“1'ing rore than $15,000 a year.

4
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‘Now as an cxample of the‘kindvof land“and home
:wncfsh;p oppo;tunitics of fered byvtho plan 46 the first
vrar o development, there will be available nﬁvKoele, 90
luozs, vlth the average lot size at approximately 1.22 acres
fer 1oty TIf the lots are sold at a mintwmwum of 50 per aquare

gAc oy 1n the provious Lalakoa suhdlviqinn were aold two ycarns

hgo, tne cost of one average nizn lot wuu]d be npptoxlmu!«ly
$26,000, This ialjust the raw land cost! All Lhls means that
a ninimum of 91 per cent of Lanal residents will be priced

" yight out of the housing markcet, nnd'cqnnnquﬂntly ont'or the
plan's proposal to fimprovc the quality of lifc’ for the Lanai
Island residents by providing broader home 6wnership opportunities,

Another proposal of the plan;would be to expand recroe-

ationa)l opoortunities and facillties. Being that the more pop-

vlar recreational pastime of the residents is that which involve

]
1 oture's resources such as hunting, fishing, canplng, use of 233
ches and so forth, the mere occupation of the areas that
) e : AR P8 T b iV¢ A
v 'ovide these types ot ;ocro&tional'shorcline resources orc:“VW”

mrjor assets of the Tourist industry and_;ocal renidenta also

1lus highly ﬂhnrh11no resourcos conncquvntly, the plun will
c:m>
‘e competition for Lhnsv rvnour(nﬂ. }or oxumplc, one ol

t 1~ more popular recreatlonal arcas jq the nonelo-HUIOpoc arca.
7Tae Lanal Company plan proposcs a development of a population,
at any glven time, at 2,300 people. Another arca is the Keo-
rotu te Naha area, where the plan proposes a popnlation of

: ST TR SRR AT NN BALIUCK S WA VOIS R Y W ACEIW ) § S G0 Y X W'OF S 2 W o W DLV Y B S5 PR Y SRR
3,500 people, It becomes questionable as to how the presence

of Resorts, Counlry homes and hupportlng fncilitios of 2,300

peoole in the Manele-nulopoe area und 3 500 people at the
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Yonmo'tu=Naha arra will broaden or expand the kind of reoccre-
ational oprortunitics pnpu]nr with the local roqidentq. Tho

plan proposal to bring In tourints and new "resldents" of

the projposed country homas also brings' the bossibility of

added undue inflationary preusures on the local economy. The

Itiwald Toveism Impact Plan from the Department of Planning
and Leonc=ie NDevelopment put out in 1972 stated:
wrourism increases the cosl ol certain qoods and

sor vices within a community, most notably housing
andg soocallne recrocation.s 1In an agrlcultural .
rcrcxxzity vhich s dnecreasting in tourlam, these
riuing conts are not olfset by increancs la in-
core, louplats are goncrally willing Lo pay a
higher prlce than local residents for goods or
services, silnce thelrp demand s short-teorm.  ‘This
W 1M nanesy drives up prloos.s Por example rest=
dents unhoppy wlith crowded recreational areas may
travol further to cujoy similar amenltics, thus
arddnd conta,"

The new roesldoents, being able to afford the proposed country
hores will have incuounes considernbly'grnater‘than local
'rcsidonts. Also they will be generally more willing to pay
hieher briena for goodsa nnd nervices,’

Adearding to the OPOs, survey, Lanal is one of tho
moat imooverished communities in Hawaill, but the peoplea!’
nttutudes do not totally reflect what the statistics show.
Perhnps 4t 18 because we possesns living conditions that
prices cannot be placed on, such as uncrowded beaches, good
flahi~g and huhtinq, low crime rate, and so Iortﬁ, the kind

ns cenditions others must go to qrout expensn and inconve—

> N m———— -t a0 o MU b e e —— ———- —— > ——— o 121 400 s e A 2t 48 A e

N anee -y ewuerieﬂcem‘thn rurniwqhﬂitty‘nNd“eﬂﬂrm” i Al
“amrary hooee to retain but i%’Only endangering.
The Lanal Company plan proviting for "country home-

Les?” 4hatowlll be priced oul of the roach of the great
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majority of local residents, contributing toithe alronady
anvere housing crisls. Tt will provide for the developmont
of resorts which encroach upon the reosldent's recreational
sreaj where the ¥ind of ontdnor.pastjme popular with local
residents are not mere recreation, but asnething inherent
in the life style of the vesidents und‘to nﬁdanger these
things is to endanger a part of the 1aland's lifestyle and
cullure.

Lanai Company's plans will undoubtedly provide broadnr
employment opportunities and a etronqor.-multﬂfnéetnd economy,
hoth of which are neceded on.Lanui and esnsential) to Lanal's
continued exlstence., But Lanal Company's venture Into resorts,
<21 high priced '"country homes" is not the only alternative
to obtaining "Job Secufity".. Neither does Lanal Company's
plnan, baing the only plan at thig time, make 3t khe beont ‘
plan, Country living'cnnnot ba commorclallzed. ' Country 11«
ving cannot bo\made 1ﬁto‘n commodlty to:be bought and aold
und'nny_uttempt to do so widl‘u]éimatuly destroy that country
1ife style.

ILanatl‘'Company's plan simply ratses too miny crltaval

‘questions as Eo exacltly how the local residents will benef it
or suffer as a result of the p)nn.“lf an much time and ex-
pensa as Mr, Donald Rietow, President of lLanai Company, hasa ¥

nuld were expanded to provide for the needs of the local

peonle then these. questions.should-have. been and must he e &
nvered kaforo kthis plan ia implementad. ¢ .
Lanal Company's development, plan. 1a,indced a qgood plan,

=T the basic question. is, GOQD FOR, WHQ?, Ik, is highly ques-

s oty honea i et hd ety d Ve
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tionub;é whether 4t 48 good for the local reanldents on Lanal
Aand on theum grounds, I urge you to recjecl Lanal Company‘®n
plan for rezoning untidl furthor studien can bo made to oblLailn

mora detalled information au tn'hnw tho drantic changen re=-

arlead by the Lanal Company doveolopment will affoct the local
S A ’/ i P W
roaldensss
\ o ¢ ;
:'/‘.4'-?:‘\7\/ ﬂao ﬁ‘é//lwy v
o3 -’.’r\ .
" Pty ¢
: \, a
/
[ . . e
' ‘ ' \
- - \ AT Ao \ vy v . v
' \ : : o ’ o “
. ; ;

d N
IV B UYL PR AR BT [0 SR O /W WP T Uiy TN Rt L VR DT (1S TS UV TP R P e R e R R

. pv



. : \ — '_ ‘ . | " ' " %Y ‘.j‘. ‘»<'. " ) “‘A\ : |
g Q : ,, o b - 1 ey e r"“'”” 'r\/".‘

e w.n ~v TN OPPOSTTIO'! 7O TEE TANAL _COWPANY'S mm'-r
shipheans K e } '( oy
PR WL L) 1T BRI .noo ACHLS CP E.’ SEHYATTON L ‘=a* R

ol of Lo "
T ey COMANY

-

v neme e I'ennis Hakama, a former resident of Innui
a =aneadh of A "ignolulu based organization” as some woulrd hewe
you believe, bBut one who aftar hdving Yived In thie ro=rudity
for vrar 1R yaars cen 'ant help hut rnel “tmaclt e Lannisn. I
n> dresantly a tracher on leave of absence workine for n mnnters
dnérea. 1 am here tonight apeaking in oprasition o *he beesd
! Ceompany's petition Lo have over 22,000 nerae n® vomyarvivtion
Tande raroned, ' : \ g, ' ; .
1 em apeaking in opposition to the patitionrrs rennest '
vegrvea 1 feel that tha rczoninﬁ will lend to a poor rublie 22:

soelnl inveatment in what 19 to he n magsive resort and seconc>

home type development project.: The dayaty Tanrism Irspwer P en
from the Dept. of Planning nand ttoononie Lewalopment(from (02
on referred to as TIP) which was releazed 1 1972 shows quite
clearly the poor investment in resort and tourlst relater do-
rYop=ents 4ue te rising publio costs becnuse of the vrhpidly

él—?wcécasing wigitor market of lower spendine tourists who nre : ‘
1o heavy users of Stnte recrentionnl facilities. Another
hirh vublie cost will be the cout of settliny and tervicing ¢
uhat the TIP anticipates ag a labor market from the outside,
"Young workers tend to move *to Oahn bhecause of more employrent
orpnurtunities,  In view of tho low warmes of fered by tha tneustey,
Y% 1s Aoubtful whather ymung people who have n chelen will be
witlinr to rarain an thelr homa 1slands to work 1n hoteln. AR
tho same ﬁanc. the hotel i1ndustry w\)) bhave to cormveta vith
¢+ mpannouar derands of othe» sechovs of the economy, »hieh rra
ﬂXpucth to arow and ef‘er higher paying Jjobs." TIP pg. a1
"Abaorbing workers from sgriculture mny also hava 1imit-
atlong, Many workers my bo ireepnble of miking the transition. . -
¢ More irpnr'nn t“-ﬁﬁcﬁ“*kfw**+~w*rwc*wrw—nﬁ—p+~ﬂ+-k+ﬂn~Vﬁ+k0fﬂwv
Is different fron thosa in the visitor fndustry. Some “or«ars
nve o"crsklllnd for hotcl employment, Thevre 1s also the pos-
gihility ttrat other forms of mgrinnitnre‘wlll R]nwly'GC]"cc
pinaapele and swgar,. If so, workers will probebly re=oin in exvion)t




| CD( "ﬁ R i' i '

: k. giond o |

Baoruae of prevlous exporicnoe nnd hlgher agrloultural wnges "
1P pg.01

“I'ha rﬂmalning aourco of mnnpownr i\s workers from thn

yeninlnond and foreign oountrien. Hounilng nhortnqun on the
Welsnhor Zslands will 1imit the numbera of Fainlnnd poergsonn who
s Ba ngeomodatod to work in the hotelo. Irmygrant Jobor ®
nlno will face housing problemy and the Htate wil) JIncur added
couts of providing basle pubdblio sorvices for the newnorers and
thelr dependents.” TIP pg. -1 S Lunnl doey not have a
housing orlels nox, hox» will 1t bo wlth 2, 000 additional workcra
and thealr familieo?

' *Porenost anong the sooial . ooatn," ng 1nd1cnted by tho TIP ;
p3. 18, "are tho slded population produced by the visitor in-

" Qduntry and the changes Anvolved in rapid transition from a rural

to o hxpn-coqt urban-oriented noclaty.”

Mant {mportant of my oconserns 13 whether the Lanal Company's

Plan for davmlopnmant, rather than oonservntion as thoey indlcate,
will really benefit the rosldents or 1# it Juat another venturo

in prorlt paximization? I tend to think that the cnse 19 tho
latter instance. ‘The petltloner states that thore will bo

“hreadsr oppurtunities for land owncrhhlp.“ The sirallout loto
avnilable for sals acoording to the land oales schedule 18 ApproX=

=atoly u half nore. Theuse nra lotn located in the boach areas

'10‘?{0”5 ths agaessed vxluutlon will undoubtedly be higi.

o % ?‘.1 o golng prlceco 2 years ag0 lota voro unlllrw; ant $.50 a
11s The in Lanal Clty, Tha hnlf aore lot thon would huve nold

8.

*or 011,000, Tha moat tnpartant footor in detarmining who tho
Laiysr 1o going to bhe in nny wruckotnhlo commodlity 1 thn cout of
L R cow:odlty.‘ I do moliava the renidenks have boen pricod
aut m70n hafore officlal figures have bsen relensed.

Sn 1t neems, then, that Ianal resnldents 711l be surroundod

bz a enl thy group of Dpoople on high priced landos. What kindo
of ~ffeata will this have on the oost of living schedule for '
voniAants? Tha HOEO study released 1n 1972 L.anal _Survey of TLow
Insose ?nnulation points out very olcariy the soclo-epononlo
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stntuy of the Lahni‘oommunltyrud'boink‘belbwfkvérngé'in tho
co'inty of MNnaul nnd Aéoldndly bi:low atn£e~w1do avarngon, Of
oouruse poverty guidelinen are relative and dupcndn to n gront
ortsnt on the cost of living in tho oommnnlty. Inpliecaticny

of tha Lnnui Company Plan polnty Ounoludlvcly to highur coatn
for rcqi'v ta, Along with these higher costs tho TIP pr. }8
Lruter "In gueneral earnings of wwge wockers 1n the hotel 1n-
4¢rt*y nra low compared to thoso in othex neotora of the coo~
nnt". ' '

'Loa woekly earninga in the hotol 1nduscry onn be explainad |
in tcras 0" two faotors: low Averange hourly enrnings and fewar i
Moy re ﬁorknd per wewek., Surprisingly, tho'numb»r of hours woriked
per weak do not noticeadbly vary nooording'to fluotuationa in
veoupancy rates." TIP pz. BO ' »
"Ilotel employment 18 anluo often characterlzed by a 1laok of

advanoenant oppurtunitines., In raay 1notnncdn on-the=job caroor
traininks through which personnel could galn upwaird orientacion
and the altdlla for further advancowsntos are unavallable. /o=
cbrﬁing to a rooent roport, 1nuttunflon to tha noneranagoment

en;loyse, ooupled with the historieal tendonoy of the induatry
to offer lov renumeration, hau ofton attracted the disadvantnged ! ik
nrd 1iarginal enployes to food norvice Jobs with 11ttle proapoot

for upward nobility.” TIP pg.B0
It ocan than be ennily oonoludmsd that ’hn AVOTAKA 1noLan

of ths renident whn deocldes to work in a tourist related onymoity
a1l notﬂkﬁy jmore, more probably less, than what he is cur. ently
raking now, whlah 13 about 56,500 to about 44,500 for tourind
ronlatad work, and yet hls ohanoos of uannoumunt.Vlll bo deoldndly
lena. Ho wildl nleo ba faced with a nixnlficnntly higher cont :
of living. Poraxty, than, rax not only bo n _ntatigtlg tmb sl o

An oxyagianeo _fog Jannt reagldontna,
I quoastion whother the Lnnal Company Plan will benofit the

raridants Sa tha aren of roarcation., How muoh more fishing

S L

aresa and how many more rflohey will there “be with the devalop-
mentn alon~ the coutheastern coastline, the primary fishing nrea?



_sbwence opallt water oupply 1n vonparlaon to other orops, won't

-

Moy wuch pors hunting for Lanal realdonts will thore be iwhoin
huntins becomes A greator marietableo conmodity with an 1in-
oroaand population of 15,0007 llow often wlll the resldento
bn poing to the baavhoen 1with more people? Projeoted popu=-
1ntion for the Nannle=ilulupne area nlone 14 2,300, b

" The Lanal Company Plan cnlla for o 305 lnorénna in
ngriocultural landa and for the landy undor plnoapplo onltle
vation to reanin agrloulturv. lios nmuoh or thuau ndditionnl
1apdy are oultivable and wwhat uould bo tha coat of doveloplng ¢
+hane narginal agrioultural landsg for oultivation?

Acoording to the Lanal Company Plan water appears to be
a vor? 7aluable ronourna. FPineapplo presontly requirea one=-
2ulf %o ons dillion gnllons a yeur. The dovelopment will ro=-
quira an ndditionsl one b1lllon gallona a yenr. Thoe total
requirement for plneapple and fho developmanta ecnll for a
enter aupply of 13-2 billllon galn. a yoare. Thelr stutloes
oy ournitted to the Land Uao Comnalsslon show n totnl porpntadf’
of crly 1.3 dilllion gnlae par year, o deflolt of ”00-790 L11110n
~illoaw pur year. Thls tendn to put a caraful balanos b S o
J\aeapplo and the developrenteo in thalr comjotitlon for martar,
L0 yhiacapple phajses out, and nines plnsapple roqulros n rola-

‘he aiher developmonts rule,out thse possibility of finding nn E

vieloltumd) altornative for the 15,000 aoren of pineapply londo? ~
Yy sonolusion I would like to reiterate my position that :

1 nn in opponlition to the rozonlng roqueat, elnove tthat 1t tl1lld

127 t aras (1)higher publio ocoata, na rozort dovalopnont

tranda alrendy indlonte, (2)the pocindl costa ars to highi vork=-

ora wr1ll ba earning lnao and the aost of living will 1lnorease

pignifioantly cnusing a disparity situantion, and thore will bea

a druntio inorensu in populutlon and nll 1tn uttributnblo illn. e

‘ o o O

e (4) the probnblo groatcr dlrrloulty.or rinding ngrioul- ,

sural altornatives due to the competition for watere



There soomn to be 1nr1ﬁonhidl'baopld in support of the
Lbﬂni Conpany I'lan who are nttcnpting to dinoredit oppoaition
cf*orte by queationing our intcntlons. rather than tho rarita
Cf Aata nupported ovidence of the oppasition. I fuecno yod-baltin
nrd witoh hunting in ntill vory much with uu, It vesny ntranggs
trat proponentn of the Plan kowvp referring to the future of
Iaral Yut whan thone who are the trus rfutures of Lanal, the
youthful resldenta here and those who hnva recontly left tho
oowminity, opeak of the lind.of rfuture they do not want to
¢aperience, they ara trented un oxiled membero of their homae
1and to be taniluvhad rora;/er. Hnyba thin 18 what the nuthor of
tho ntatemant, "You enn nover &0 tnok home npnin.", roant
becaune the home we onoe exparienced and still fully romember
and cheriah will be bulldeend forever out of exiotence.

How can a futures bn csonstructed ulthoun utilizinz input

b of thosn whoae futurs 1t 1o all about? No wonderthers nre nuoh
thingn ‘An oredibility nind goneration Eapul .

.

e A SR Dennie 8. Hokama
: Sl ‘ o Meanes S oitia, i
‘ Pob. 16, 1973
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ﬂ\i “.-.zz:TIFOMY IN OPPOJTTIUN 0 LANAT CONPANY'S PRTITION
Vine REZ0LE 22,000 ACRES OF IANL FOR Tl DEYRIQPHENT OF LATRL
o>

dup i
g\-~'” s
‘A\;fﬂ P" nama’ 11 Harriet C. Hanml. T am a long-time renidsant ofﬁjivai
ani pxnﬁantl; a teacher hare at Lanai Hlph School. I am spaakin~ to=-
11 -ht, not only as a realdsnt, but as a oocial atudiou toachkar wnc
ot but wonder what mociolovlual 1mp=cb L:na{ Compsny's csvalopment
'an will havo on tha peOplu of Lanal.
v On tho nurface, thq plan uoundﬁ b-nublful, very uppeallnﬁ - more
}ﬂ*!. nore anrvicas, more ntores, unore recreational facilitiss, more
a.;tural activitl-a, nore onportu&itiaaltblbtgrﬁzd to bacoma homa=-
owners. But, as far as I know, the oociological probloms that may
nrises from this very prowth and oxpunnion havo nesver baen brought to
tho attention of the public.

Here, I would like to upsculute on theso’problema. The lanal
Company's plan calls for the sale otllandbin‘hugo lots = anyvharaea from
half an acre to twenty acres. Half an acre i3 21,780 squars foet.
lout of our lots, I boalleve, are in the nsighborhood of six to uavoh
th&uaand cquare feet. Lanail Compuu} has nevor quoted prices for tho'
lancds that wtll be up for uulu. M, Riotow e;plained this ovanlng
that the company cnnnob quoto pricaa becauqo pricen dapend upoa many
Incrorn. So, lnt ma nse the figure 50¢ per squere foot sinca that wan
tha prlco wa rentdento at Akahl Place, the nad sub-diviasion, pald ftor
our land. Now, if you want to buy land 1n ths Ranch area, ut 50¢ a
rqnaxn foot, you would have to have at loast @ZZ 000 becauss the aver=
LIty pize of Lhe lota tharo, nccording to the plan Lanail Company pube

"fvr*TFU‘Tﬁ”thv““fttw*ﬁ:nd*ﬂww*&omm+ﬂﬂ&ﬁn"—w+44 ba—lfzz—acnaamiu_Lh‘~
f1==t dovelopuant stage and 1.10 acres in the nacond developn»nb qtaxa.
1f yowu have that kind of monsy, I supposs you could buy 2, 3, or even
L4 lotsz, build bdpartments for rentalf, and makgvfnbulous profit in tims.

Put who amonp, us hava that kind of money? Now, I'm not too nure that ;3!
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unyone'will be allowad to build npartmanba on thoso lono becauso I'm
rot awvare of the lepralities of tho daed. But r gnrdlosa of how you
‘ntans to use tha land, tha fact remains‘that you ‘will have to ba i
quito waalthy in ordor to be able to buy in, in the firat place. And
chancos are, peOplo who are that wsalthy will think nothlng sbout
buildineg $50, $60, or even $75 thousand homes. The end result of
thin, I'm.afraid io thnb thu prosent city will GVentually bscon~ the
innasr cl it the bhcttoaa or the slums of Lanal. Lost of the houaes’
pzople llve in now are aboub 30 or hO years old, maybe older. Ripht
now, people living in these homes do not fasel liko "slum dwellera"
Locausa they're all 1n the same bouc; 56 to spsak. But, in 1992,
thess housss will bs 50, 60 yeurs old. And as more and more now and
oxpanaivn homan begin to sprout all around them, people who will
st1ll bs living in thcsa old homus may bepin to resant the contrast.

“hry may begin to feel liko impoverished "glum dwallors”. It makes

v vondler what klndm of problems and conflicts a situation such as,

v mizht create between the p~oplu of tho "gluma" and the psople of

no.e affluent suburbla, not to mantlon the people of the exclu=-

#oeountry roaidoncna nll along the coust rrom Nnha to Keomukus 80

Lhats 1o one of the posqlbla sociolobical problems I am very much con=
G

ik M

serpnxd about.

Y Wﬂuud llka to touuh upon nnother aoéiolgplcal problem 1 foresme.
vjﬂiﬂ in th: conflict that may nrisa betwean tho 1oca1 residents and
tha tnurlJLa, enpacially tha hotel yu~stu at Manelo. Lanal Company

hat assured us rﬂqldenbs that we will atill bs uble to uss Manele

Tsashs bt Tanalany,, I am_ sure, do ot Yank, a0 OVAr-Crowoed iakdkis

Lruch on thia ivland. How as tha resldenta continus to be crowdoed
out. by the tourlsts, thsir (reaidents!) rising resentment and frustra=

tinra, I'm afraid, will evenCually_rcaqhva‘brcak;ng point. And when

= . b oM alan Gn v-cq-.‘.‘_'l‘..'i

ar

ol |
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that happana. heaven knowo what might folluﬂ. Pleaso understand that
I an nob trying to craate or 1nvito problnma. Uut tho truth 1o,
whenaver & larje numbar of "othidarSJ take over a place loeal rooif
dants previounly had almost exclusive uss of, conflicts do and have
o~raure~d, This 1s a soclological and psychological fact. I1t*would
rit ba wo bad if there were another good owimning and surfing area
hers for the loéal renidents. ch./us far as I know, thers {un't uny.
bf coursa, it may well be that these conflicts and problems will"
neier arise, that the feurs I exprauvnad hare tonipght are exapyerated,
1~Tnuﬂdéd feara. I sm not a ooclologint 80 i cannot with certainty
Hay thaet éhnao problema will arise, ﬁohotholosu, as a noclal ctudien
teacher, I folt it to be my rcqponulbllity to call tha pudblic'oc auttene-
tinn to the poastbiliciou of these prohlvmo and conflicts arlain' ir
ths Lanal Company's develofment plan, as proposed, does go throuph.

As 1 stated ecuarller in my testimony, on the surface, the plan 1s
very ﬁﬁtractive. But a closer study seems to reveal that ths Lanai -
Conpany'a claim that this plan will improve the qua1ity of life for
the reajdants of lunal appliea not to all of thoe roqiduntu - certainly

]
not to the law=income residents - but to the wealthiur, mnore affluent

reoidanta hsse and elsewhere.

I urge the members of the State Land Use Commlsaion, tharafores, to
raject. lanai Company'a request for rezoning until such a tima that a
thorousn =mociclogical impact study of ita plan has been made. M.
Rintow hlnsalf stated tonight that thiq is & totnl plun' thus & cone

p_dsration of the plan must tuke into account all aspects of tho plan,

I u;rqn."‘ﬂugAit seemn to me that Lanai Company has not inclngded tha
mociological impact of the plan in itn definition of total anpectn,

Respectfully osubmitted,
. "' e J'/” (", //’///”""d‘/

Fabruary 16, 1973 : (Mizs) Hnrriet [+ P8 Hinani
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